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CHAPTER I 


What is Radio Control ? 


r T x HE pfmwr infiiaiflBL of unj ndlv cnnirul ajfBiem la id bci m n iwiiching 
l device, Tithing mote or lei>. The hmmk cumpoocjrjti involved =*ne j nr™- 
mhcec, receiver md in Bcruaiar- The crinamjcccr and receiver ire «nmKtvd 
hv i tadio link ig dm *oy Bi^oHh switched *r keyed, u iht LraoiminTF «w3 
■re fcCtived and trJnsbEed lijLLi B ftinullE fWLtdnang ijclifila by the Tffiriw. 
This, in turn,. wmLcwl? Lhe icrion of the scumcw F pravadin^ Lht tore* of mu^Se 
jkkwct Lu ITlQi'e [he cnnLroJ sufllLd OH the mad.-l . 

EJectHMik prindplei ^e Involved wkly with the Etnisttiincr ind receiver 
dw^Ei- TTac HctuHror ii an drCErft-metbHnieil dmee qLute sefArate from the 
ratlin aide. The muimicscr-TEiiti'rtr Link could equaLly well be replaced with 
■ couple at wire* Hifioccaed tn m iwiich, ihui ggntnolling the oo-od icdon of 
xhe actuator directly, Obvraudy, however, inch * aimpie hook-up baa many 
diiuhaati^ti and ia wmplEiely fanpricrki] for true rnW too ej tit—hence 
ihc TbcccixLLy lor the ann^ni-i=r-fEC?civtr combiniidon t™J its ftdio Link to 
dispense with dircci physknJ iMtaectioo. The Twain jxurti, however,. ia Lhnt 
the basic acidcm of the ouPFroiiter reeciMtr lank ii no mnre cxHnphcated than 
di*t uf Ths iw* wLrei connwtjng io a metoI awinih f»nd ™dem radio caninri 
equipment hM heto developed Tn the icose where no knowledge uf clecmraki 
h> required to- operate if auccKirully. TooEop; nnd Hdv-uimenE ia ilmple, foL- 
iowirig HiBtiiEAdura^l iBHimci-Lcmi, and Mlb&eqocnc gpervtum reliabJ^ tOOUBb 
to re^id the receiver jib DDtfabig mor: eIlid a s-unple ™ich responding to and 
following e^HEly manual npemion nf the Enujarniner key c.r ■wlecIi. 

The whale EitaunenT of the subject in this poctEn? t™k in bn net! on tfut 
premise. 1 e li OOl concerned wLlh dieuk dllPTMnt #nd lhe theory of TTins- 
minEF niid eectivci dt£.isfP a but merely whh the mitniT ip s«.^iieh dtty work 
IB rctnnte cunEiaL iwiicbn, ^ui itftOfe imponaot f-or rhe puipcne aC ol 

radio cnnijnl at modtla i« the hciE ippikBliOEl Of ICtlHlur syaiema Ifid a WOfk- 
Lna knnwiEidjji of defnentoj^- adloicmetB, etc., which are nEDriiiry foi K-rELna 
up the eompiete ryiEem. "For ihia i^a&OD wr n«d regard dae transmitter 
and F^Eelnef CLa Einlt mure dun bo*ei which provide a certain sWitchiOB BCliUfi. 

S LviEchLb|£ pro^d may be dlDfly QQ-ofF-^r mhej innrE OMBplCR whrrc 
The iwlretdos Hifuull ia srm in a itiifi of pihe? which can be varied in prn- 
pcfftinn. Quist The Tfiaiorcty til A] BLDglf dianr-Et Rdpo ccaUfoL ii BCCtJmp^iiiiEd 
with uiftipGe ™-gff iwicchlng bus pulie iyirenis can be used with ii-Di;Le thsmoel 
njuipniefil to pinvide a -more lOphiadr-aTcd type at tmltfoL mpPTiM- A. tuJ 
dev:jipEiOf1 Of These l% iubi«T fof I funhei t™k F illhOOgh BOOK BTt ment-aned 

briefly in ihw p™=nt volume, . 

Al thu a^arc, I hiTC Fill SO SEUCTTKlucEd ■ nev^ CCETn—imgk dunncL, Ej-cefly, 
ihrt mwu m single Mgnal pyatem {see FJ$_ 1)—fljehtrugh this u OOE an eiWE 
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dctcriptioi]- A iyitrm wlwr? the single ch^rmrl j.jgpj | il puLl«fl, aft Ld Fig. 2 P 
tan provide more thin ™? Aigr.al mponse by Tirylfltf bosh du Elfnpljrudf! 
■ml spiring nf the pidflfi Thei ii itill regarded aft a single chmnel lyarw, 
however, ftjd»ugh no lonsei simple single chmnd. 

There ii alio another type of ErRnttsiinejr-receLver comblnatiuH where the 
radio Irak ii noi h continuous- (or pulped) radio wave twitched on. and od for 
ijgn.illLng h but superimposci a cone ligmiE on a conEtnuwi or cafiltr radio 
m« which ii cram nulled all the time. Only the superimposed tone ei 
twitched on and oil to provide the signalling link, the receiver bdEsigned 
Find adjutied id pick up ihii tone aiguil (Fig. 3). Il hn ect-um ipccatie 
advaocaert, acmtaly the ability to rexpuod to Luwci uanxt&lticr puwet. 

Equipment dcugucd EC- pai± up Htfud lapOrtd El- |uit ntiE lune signal 
iUpcritripuaud 041 ■ Lunlinuutii OflirLer wive ek itill single channel ionize theme 
it only ulic iwhuhiog lIljeulcL avhiiable. Il a poisibL-r, Etowsver, Ed transmit 
nrvcrn] Tunes lodcpcndcnL if an the seine 1 carrier end at range Ihe design of the 
lEizeLvej in Etol It on respond to each wLth b i-rpiuajc switching nizli-iin, [n 
effect, the teCuvct then has a number of lepmte iwdCOlting dntl wfclCh am 
cc-dLet-I sepainEc dit1ub--.ii drLUJSn ? each responding tp one pair^rulnr ttwif (or 
controlled hy a piLr tsE lone signals). Anything; up to 11 leparBle lone iigmll 
can. be DjopnpirwUted 01 Ihia manner, leading to whaj ij Ecrmed mulSi-cbMttLtl 
operation. These, again, me ppisidc the autism of the present book, 

Typea of iingli-dimnd reefers and cTanurvitieri me dociibed in 
Chapters II and HI, rcppc<diTe|jj, Although in fbek tii^pbr, and rnnti oaua!, 
form they provide onty ?Lm.pk on-off irttchlu they are not necroarily 
repcrlrled to a singEe coniroi movement, Using the iLmpl«T type of ;iaoaujr, 
for cinmple, they oftLsIly provide two oonlrol movem-em*, one nne way and 
the ocher in the opposite direction, i n sequence, Further iiadependem cnniiDl 
operation can be prodded by modification oF ch* actuahnr deiign and /or 
combining two or more acnutor^ Selective control o-petiEkrtii can also fei 
made possible Thus the scope of dujfcJanisei radio gtu la dirtedf relind 
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tip Che type of actuilor wd wi± ii (mx OrtfM |TVJ md iLr tyitcm whkb i* 
brail iroujid the »cruator(aJ Chipcm Vi md VII). 

Tht« poaslfelliiifit—HJid the limmiioEu whkb adae—ire dbc"ui*rd fully 
la rliicr chapEni. It If only tierttury id lecomm^id hrtt EhaE initaii 
wnrfc wifth ndlo cnnLrol mode Li ihouLd Lise the ftimplep t tyil=mL Jht bi^gcic 
mi- 3 lahe motl begusnett make Eft CO attampf ECU much in me way Of OOUEfuL PEI 
B osudd* ind il^[ LncvLcibly they ohEtlu diiippointing raiiiti. The 
cmiae b u« uftunlLy failure of equipment m uiuch. ai laiJuie « the OpfliMf 
feon be ■hie LO maiTEr the nae nf iht equipment, which may Involve relatively 
eofiipbcaiEd icqucoce iwitching. Ttui i> paiticnlMfly eiw oi aimpfi wdela 
where respoait to control mniemeflc it uiually rapid *nd cquaUy iflpid eon:inl 
i wire hi ng ■□firm ii called lor- judder only, thereto*:, a ft very good iTirtmg 

jujjnj 

A lot of ddiamsoiniEneni—a* well u waited time end mcmey^an rranlt 
From the wmn S choke of cqtnpmetit. Even ihe limpleic nadin Euntrolled nnodLl 
ikmli ii not ■■ caiy to fly ai it may appear. It needi pnetke, ind ptetuy oT 

i ' to matter the m of uting che cnniria properly. Eifpenafye eniuptncnt tod 
boftet models, tbenfnrr not a gopd ie mlna point bwaruaacri the human 
dmw Lovolved. Thl^ of coune, doci apply to boat or vefude modcEi 



dnet thcie -are nnE Likely eo be badly dBmaged nr writteo oil due so mal- 
Junccionras or misappIkaEk™ of control, A beit model,. &t a vehicle, irunjinim 
Eht riik to equjpnmmi for a brginner, ■Lthpugh ■ model aifciafi offerv 
ODOftidcrflbly mnre icppr and annKTion. 

The COPE Of the Simple fingle-cbamtel equlpmenl DVailable In thift COUDETT 
[a l link under j£eo fm 1 ■ matched ixMiamiKer-rM^wcr, to which inuiE be 
ftddtd the eon of a suhibk icrruatoi (pay from 25i. upward*) aud iucb 
icceftftwin batterics 1 rmfiEchci pud wiring- The tncal InvcttniHit—^ven 
iLoduding the coat nf i siuEablc model (miQ^ bgslt fenen a IlIl) plui Hijjine— 
u ihiii noi unduly high. 7btee ia s of eouric, more eapeniive m Ii* (qrapmenr 
tud ftcruacon and. In ihe ZMC of anulii-chJinn^t equipcneiit* tht con may 
eaaoted the £iob mark. 

Operating emta—iic$lect[ng raiihipil—arc cpcuiemcd almciac aolely witn 
biEtery replacm«nE- MaEiy of the older sy^e leceLveti Pad minipiure high 
irolEBge high sensian. baEEEfiti which DR relatively! eipenalve Iffcd hive P laqHy 
fthwr life. Modem loctivtia are more communal op haitcry reciuLrm=ii% 
fwninilarly the umiihEorised receiverp- All all lot frequent Miicry Tcpluiffe- 
ment, turn fcaccery costi arc much lowic to the lower ybltjge hj*b. 

TrjfiumiCLnr banerict, likewUe, mpiLre fairly buprit rtpl^nwotr paid- 
cuiailf to ihe of the tmnJIer pJi^dcat die bctienn UHd with the hind 
iield H wn lnm Fox' reliable- radio coatrol operation oac onuae alnyi bo 


































S tfHiTLU otajJ hm unia ockhtml 

jMepw«J S» replace bidtnri n aocra is Ehey show the alifehtEx* xi^s of falling 
rf eq dangerously Law *nlta S Ea (m Chapter DQ_ 

Aciuaeot dicuii buLtemi are usually low yeJEage h-.ti mbtrei to quiet 

iMVT currtfu dn:u; Kcr^c these IDO EjfcDd lu tuve & relaLiyelF ihon lift 
DtftJ irequecil rrplm^in-Enl^ Moil dry UaElcneXj in ir.y uk, Bit heavily 
CTef-riEtii When used for tnUB^f circuit *—el ad oFten DO radio cincuiii. Fftf 

Lhsk iciLKua iB-chargeable acciHnuLaEor.iypi! baltEriea are oFEen pjcfcired 
fur ALtuiEnr bflucrlci C*nd Eveu tat Jaw viHta£e receiver bauetin}. Ai- 
r^piEifflLini i hi g her ieudj] sqofi ibsy may well prove ilu eetuMMny 
in dw king run, as well ax giving more- reliable rervite. CoDverutt^ p&werziH 
by MLifmiJaiDr-typc Iwffwt, rnyy id to be u«d to provide &jl -3 ie. battery 
rtqirijH¥i?njH for E»di zt^civewE aud tranimicteiB (^ee Chapter II) and to 
diipenw wish tht Ji&cd fur battery seta ah os ether. 

A uiiiable choice uF equipment can be gleaned fmm a study -of 
t^apeera II. HI end IV, loisther with the JjxLx q€ available ceiriuTiereiil 
cqthpfMQt in tbfi AppmdkEB. Id particular. pay expccinl tUenrinfl to die 
choice of aciuainr- "Fhe ultimare succ™ at. the im iltoJ xyxT.-m wiLI depend 
mainly on the *HficfcfW y and e* liability ol the jeiixasur and. because a rar- 
tyruiliJ COtftmcxeLiL prnduci if available., h dues Liuc a LI Earn at! Cl Uy foILoiV 
it ij entirety eiTiciEiir aud reliable or (li) ii ix □ xiutahlc Thatch ed * particular 
choice ciI i*criTEr- Your Local retailer abuLUd be nUc iq. bsilh in the nianer 
oi 1 inhabit choice The iaoic appLitx Id ihe choice c i ■ sulxafcto mu-J-cL 
iucmIl fcit ca go wUJi the cqui.pmci«L h diliuuph all ctuise iecanunendlrd in 
Append!* 6 can be reckoned a: auicahlc with any limitauGni noted. Ihe 
CAOiCc of a bam fcit il far ]tS4 eritjoaL. j-Ladio cnntrni peil CIO be inxlmllied 
kn fliihasE any lux or Type of bo4t r piuviJed ibe hull ia roomy touugh in 
CODtairi the EqulpmeoE Qnd support liiD added wei^hi, 

1Ti« rndin centre] mo-ddlcr Li alia \ub \ult to certain les^-l uhfalgadnni. 
Mix equipment mUBE CMldy bm Opcralcd wuhm a certain waVclenKth hand 
OI ax mnre OlUflJly apetEGcd* ■ Xpetilk frequency mngt which han |™ 
■Uncalcd hy ^ic G.P.O. fdr redin eontfCiL purpuxei in [hi^ COUsnttT. |ie nu H 
alio nhtain ii licence CO Opetare Tueh rquipmcnk The tuner ax obtained 
tnerely hy filling til «. torm pf jppbialjoU fice F=g, and coin ci IP envrr ■ 
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WHAT la M&lft CnMTRQL? 9 

ftvc year pcrbed^M evimLoPtion. or EEdmnJcal it el hai lo he puiEd id oinmro. 
the licenre r hui tt aa i^flinat the law for diMDcra of model radio ttwoi nquip- 
mem eo opcracr -inch equipment, cveu. tor ifidoor Tciunt without ■ 

licence. Tlic nEcexary ipplJcatipn farm ciei be obtimedl Iiwi 
Ridau B_'4Qi:h_ 

Undia aQd AccOCTimfKiitLDnx Dept., 

G,P p O. Hcadquaneri, 

IjUndnn, E.C.1. 

fiEgaidinc ibe [wnmaued ficqueodet for model radio tonEfol operBTion .1 
th=M njvne the band 2 *9* fnegtirycles/ific^nci n» 27.2a mceacyctoi/recuiid 
(13,12 11.1 incuei kogihj. The metier uxIbk commmial equips 

menc df>Ei ooE hit'e id tmiwr jbcuit Ehia aince the equipment u lupplitd ia 
df&i£n*d and checked for aperarinn Within ibEl bind. In. inmE ca>n Thr Lhmi- 
mitTfr i? ninEd ed □ fijttd frequency nf ugnal by incorpQTitmg a cryiEal e^uEnii 
fobUaaiory in the United Siaca but not bi ihit coiuiuy). It » possibly K&w- 
erer* to tune rnmi miidel who -wnnuS cquipmenE which ia not cryitoj e™- 
trelled ouiaide the permined frequency rangt, and diii muy be dune 

acddeniaLly f _ _ _, _ 

There i? Bnotlier frequency b#nd al|nca!ed tot model radio ctnairoE cnv?i- 
|_Dil ruEgacydea/KCord, Tbii i* m very muds bibber frequeflty 

dcmandinE quite * dilfereoi type of rirnrit -nd compucieuca ind ia not u*ed by 
aziy cofruneicinl equipmeaE currently manufacEured in this counEry- It don 
nlfer crniLU lechupnl jdvtmEAsta, ax higher owt., buf tto he i|p>or«l ai fm ■■ 
the averajp; nnddlcr h cmcEEitcd. 

Othtr frequency hinda may be BTailiWe Eur lue m tabet counUirt and 
euLupEcieirc designed lo npetaEc on. ihem. Ttvui Ln AmErieii some equipmeiiE 
ii designed eo operate ou thr <0-54 rurE^cy-de hBndj and in Germany on the 
4H.41 ntegscycle bindr Thai Again will isoe ncwmoJly odtei ihe Hverflge 
T hkEeIJcx ^sce, if imporled, iuch oquapmeuE will be let Jw tuning on the British 
tT PKffeeycle hind. 




























CHAPTER II 


Receivers 


W HILE the radio control mmklJet need not cuncdm himaelf with Uie 
LhcurecinaJ tifllitn ol receiver un^itB-Hinkti the el^tronkt appeall Ai 
U7] ioEoiciLmg Lubittl—a blaic knowledge of tlir wUrkuig pn.nrapk& snuftli umf 
i» uC iirii£*d« Ixnh in Kkcrirtg m nsiuMe [yp* «F ztceive r for a paniculii 
Ittb jjjJ aLup in idjurilis sJmi receiver TO achieve u]:>U:niiin pc nor malice, The 
.I3’£r W^wrami Ll tov-cn:d bjr m&nus Jenifer'a iBjtrmjHHU, but These du 
■J* cipbin tlw dlflejejKei cxpe/icEced wish diiEefenf Evpei erf r«mii aod 
OCEtn mcitLly hln[ fl[ wliai may be JintLlatiDEU. 

} 3 nnrtjc^Ely aJ1 radio -ucii rr>] nriixte] receiver^ ai:e of [tie lypflfictae-nertcL^x 
if pi. WitbOBi fiuLDif Lfltn che ftcblUGiijtiifi iO-Vuivid^ it Ll lufficifflE. In U/ 
IJme Tbt mipcffcgai drcpjt Li ulrel foe mueiung receiver ICilljLil'IrtT ed ■ 
ibnplc TTunneip at the upervic of making design j^quireraema »ivl idpiiiE- 
mEii[ HKH£wh*[ eriiii^l, Ir a]io c<auL[i in a r*cdver which hjfe 
tirnad mining. E'S* thii it U wane ibai the dieiidt win Emve a faLily broad fre¬ 
quency range- bo dm it will respond raw only cn the true trumlud Ffe^ue-DCT 
fiom cite -Li aciaiiLLi i-c. r .. but any itray ifiitt fejeui-e Bgn*La. mar that frequency. 

It ia thui B high]} 1 KmiEivc receiver in its reMy response LO aiftllali biJE 
tenda [0 kck leleriinty CW bhfljp runl-r^p The cirCTitE deaqjnfti^ Hjrn *■ 
to iiHptavr M-]Bcti.yiCy a?* Far ai fKiiiibk, but bII a tral the forward au/pereegen 
receiver* do have thia anhcfrat limlTicido. It ™*ci Lr Hiffimk if nm utipoi- 
Btblc, fctf Lmtanfee, [Q- operate l>'o Mich reni-veri nmilLtancoUdly acid ifijdt- 
ptndctriJy in two different modelj lujicd to nppndce erd* of the pcrraitredi 
frcqUBDCr hand r MlhPEL>gh tuned Eu quite dlfTerenr frequrrH^efi, die [tans- 
lEiEEtt lighat to nne js vfry likrij W ht pieheil up by, and ifim inflgtTHTC 
the Openlindi ri 1 , the -nrh^r E-qualK chn high icnsiliTity erf supcFtegeir 
OKtltu tufikEa ^hem au^tprjWe 10 pkkmg Up QUUldc intcrfereiKf. Some 
lupejreflcfl Hjcci^iri, Cdci, can dJffiiTfly #ci -II [ritUBIbCCEfB Cn interFwt Wldl 
che idnoJuABoui opmeinn nl aiuYthfir rru-ivcf [Lined cn a a Lightly diierem 
frequency. 

Senairivhy u a much mimeideritood pinpeny ScnaJbrltr La nbvlou<lv 
durable to pick up dtE cxabsmiTtcd aiifnnl The weaker che sign#i 3 "( n, [he 
ftbth.tr iJic diaCurrEC fmm the I nnamittei—rhe mofC acfld-icive the Qfl 

the Other hand there COlruei a point where die 9£ r n4id*miy ia aueh that prac»: iciUy 
ant interference eJTea.—even [he ranvemEnc of mctillie hnfcag^i ifl die mcJti 
—will he ntcVed up » a apuneua ngniS, eaiwing mWk rupniiu, Thm ilv«e 
-E d limiq re ihe itfiiiurLri which ten be to]emr*d; and equally a tower limb 
nr teniirMfy n«™*ry tm opentind ac ™.^e. The lairer ii panieularir 
imparting where TT*ninunef may be lnw F u if omul in [be StM d 

hind-fed UranmujltP^ {ire Ch«|Her I IT).' 


tKJIVPI 


U 



The iimpl? iuperfegefi icceivcr ^ be produced n i linsfc * bL« enmiti 
eapabte of giving m curteiu ebange ol mflidenc «Lue 10 openne a retiy. Thu 
kLtci faaot li dir buk^Luchins rp opentum coeud^dq id aLl li-inpLe rtetafert. 
With ihe receiver twischrd on buc no cmnfmiitEr sJgMl ftraogmLttw che 
timpk band VTLlue will draw n ace-ady idtin^ current ("Fle- 5). If ihe 

tranjiniCCef Li dlCIL iwfCihed on JLn pnai«, by npmlut^: ihe appropriate cnni- 
mittET smiiat bunon or twiich). [he recesTcr rj-rrent will fill to KJine Crpial 
value, xiiujiuHR thii 3t i> con:cOlly lUJied The actujJ. v jLut of low COrPHil 
viU depend nn. the dmfit and the valve cilMCCeriitici. j 

The ddfanou: brew re n che idling oirmt and the cmreni wiTh iigoal 
pr- u {juiEe ■■mJl—tomecur e ^ RS Iliw u r . l.S Ifel i'J iarn psi for euuople,. and wlfhan 
owe Than akxniC 3 [0 1,5 mjUiainpi in uftiple CLICUitl, ll la cOOUgh TO opemc 
an efmrg-TnignriJe iwiich. however, called the relay, The relay inoprpomre 
a coil cwnecled ui Vrhh chi receiver Circuit (nnd thu? aaibiect Eu ibe- afdft- 
mcnTionf^) curtenl dun** 1 ), jni a 1 ‘ivotcil amutuii wtlidl makes Witt DM Of 
mher (rf ■ p»lr cl upuaxe, indeprndcni tanucu («c Fia. 6) wtert ihe reuv 
C«it Ja fnerpsed. Lhe AimatVK ia pulled ita and nukra cnmaLl wiLh The lowr* 
HWILACI. currant ihfouEh ihe r=W ^ falli to » miciimujii there a not 

eaough mRgri-?tic pull to bold the Rnnatufc is. and ao ll i? pilUkL me asainac 
the ether conract hr Tneaiti <A ■ liaht , 

The trmmuTc and the pelr of eateirul conncu fonn a nmp]E meetiAmcai 
iwitL'Ii which Ll uwet to ca^LLrtl ftwildi nn or alfi the wmsBTnr ctnruit. Thu* 

the □lLulj.LOE cirCTWE Li iepaJa.Te flOFTb the- rcfttEVtf and Oftlj tnOMCTtu CO H. 

through lhe rdiy cnrnana or relay ifwiichLrtii action. The «ley ■cod «» in 
iht i^eiver clmiii md thui mpondi to uftoali from the tramtojittr c&umti 
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SINGLE Q 1 ANNEL PLIDJO CONTROL. 


Lba afurcmcnUuned Lunciar dLUUjCL HlCUIl the relay LQfivccli She fUffCGI 
change i!tiar bl' ttiivLi□ i a# the receiver ini-n □ Tnech imilnJ wylLlFiul^ *CLiGlJ_ 

T» da this, the reEay Lb adjuried Eg pu|| in at 1 current wnmewlLDi bekiW 
the tnp current pn^aing thmugh Lhe pectiver {i-e rp iJxF L-grranf tinwidg whttt 
the receiver i* iwMnHi k*ving g rnarEnn of CurreiU Eg hold the rein? 

ftrmatuf? in asainji vLbraEion rftatv ctc_ When this amndinfi current Li 
switched 10 □ Low t-hIk bry receipt of traniminer hehaJ. iht jdHy fluimiure 
wi]L Piturallr be re Grated If, therefore., the -flciuHior drtntiE. it tnrmeeteci 
la the umaiurc ii>d top coniaci in Fin. b ii will be LncompkLC or open all 
[he c:me the relay ia held in (icceivei on, no [ruiifFifcter i]Rnal\ but Glnwd 
by the jcleuBe of [be relay immure fcjammiiic* tifiitii on and received). 
Thus tlac actualist- urvo can be i witched on or off u will by aLgnaJa on ox 

OJ'[ fttort I he Ijjli tld:L[cj 

Aemally drua ia Got the mini oCuUucmc way of iwbfkin^. Wi\h clG aignil 
[be rttcjittJ klki lLjjwlOk raajarnum cutrttn iiu h feinee it witi notm-aU v apemd 
HaO/C Ernie IHliPig lhafi nttUolJy rCabMfciLDg Lu EfimvflfiJirer tig Eli it, this KptV- 
a£hls maximum current drain If rhe s(ys:em Li CtiofleCEEd the other way 
round (which limply meum uimg ibc elhei cnntoct on Ihe relay wi in Ftg, 7) 



wrth ihe. tranomiiter signal nprmally on aU the time, minimum current la 
dr™ by the xeceiver, Tb pr«iuce a centred re spun re iht irimmilipr 
iignal ii switched nlf by th? ufAiEd^ key fur rwiichK jikminje die receiver 
Current io rue alt the time Eh* iransrpincT ii held off and so pull the iday ia- 
The respective melbnds nf nperaE^nn Hre referred rp SR tunens Eal] Of 
current nae, according tp ihe scttol dvmffe of receiver curreni whto the 
UuO^milber li keyed for ■jgiull.iELg purpLiws. The NErer it the usuaL method 
adnptedf. olEh^ncdi nd[ noM warily LdvnTisWv in. C^rrem dae smMlil]^ of 
Mlirae, rloea ruiuli in a mnns conEin^™* drn;n on Ibfl ErjnpEiicter bSEEeiiitl 
buE iiucc ihesc can he larger in i:ie pnd (bu-t ]eas cridcHl than reed™ 
toirCcncv, it u defsnstely rhe preferred mcEhcxl. Mer.y mndem -lircui L deiSifUt 
OVeeCMM even iMs- IrmitatLPft havbig □ nurmoJ low irlllrij cunierH which 
rbsei EO 1 niaiLm'ilm OH receipt of idgiuC—’■Fig. I, 

The h'.yhci the curreur change (ri« nr fnlR. IPflnUy, the (Treaicr The 
" tafeiy EaaigtB H nvallable for coGji Deni relay opeF*lwn, Rereiv^ra with H 
fniall CUfrefit Change require The ttich leniitive re^eym For sfnisf:icrnrY. rern- 
wsrcnr operation. Id a liDiqLc valve Tccezver the cLirrem chnnrte if alumt 
enliiely dependent OD the value UoOif and the hi^h Lcilhimi. 1 Ecuce up la 90 
vohi high ten* kin may be DecciBiTT when uains a s insSc hard vhEvc [u produce 
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n aood cLurtni cbBdBE JB« cortiJjMnc fd»T opu»cicn w»d Jp*ti hoWi*» 
ID power avELLDll vibraaoi^ -eta. 

All Idtinn (jpentafla on very mdli CUC^enI diflJWi ,rt lUSptCI ■» 
ttgMifa leJny tKrforaiennt. Thfft in, lequw* gmncly Jtwtnw md 
rmfifm rrfaya m »ve enoiijicni WL ^ v «7' cn [ u:aJ Bd]Wi^em3 - 

rtLved. Mon at (he e^rly sineJe channel iccei-refs did, us an, snttuj 
itspctr, l-Lihei the retiv ptHuiunefit ma h» cnwal £m? «MW pertonin- 
m£cc or rhe “ huliusn in” porwei of die too Snw fnt perfnnnvifie unoer 
piaeiicflll epncLboDS. Ai a reauh Ihe aeumor cinMui wb* not «wlii*rf 
psaidvely so that ikippii* rtaul[«t. „ 

A reoifLly ii prided by lntf«Jup«i E eurreni Mnjjbfioitta to ihe «- 
ceiver circuit iltliouiih this rartiu ™= ^amponenti and that jncrcasci Use 

tust Qf [he T«; n vtf. ][ duea, JMWevcr. have [he ijiMimnf 
cuLiiii mnr-e r.nblt^he sinjilc valve- anttn hcinc Enmewtuc a tneb Cimui 
in beLnE called upon to peifdnM federal funciUmj, lyheireas nntwEU up 
Uni Ciftuir iutn aeuajate deieoion nnd ampilhcaijop isotfea each part nf Use 
LiniUil can he made ICBI cribLdl. TTrjl i* QOt iweeiainly thf Clie 111 mL 

In the cbac of a cwo-VJlve single ch^n^cl receiver, i typical arraiLBPiKiiT 
ii to iBf ihe hist valve ip Was oil rhe second. Jllie cecCiver mhercnilyliji * 
Uvw idle current—pretflbly nnlr %3i [he ^Ttfcr ed &.S to 0-3 itiilliampi—which 
EaU-i to virtiwily itm an r«t=ipt ol aijnal. 

valve which no* passes n LOfrent of anjttuns between 1 and 5 miShacrepi tor 
bi lonii as the liana] is held on—Pt[. 9. Thus tweb a receiver prcatfm.ii cur- 
rentXpnf a hS ennu B b aider io njaersie a. relay efficiently cnrreipondint 
dii«tiy to tnaudner «pud (Le. cwrreni rlaea with tnmtotuujer «Emd «*n and 
faiLa to nramnal (low) idling vahjc With uinsminer liffttsl off). 
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SEwijLC MIL RAPbO WMThOL 

Two-valve iiiyik-chiaiDfl receiver* oE ibl± type arc (tDciilly 1 Eeliablf. 
ju^ reckoned " old faibioat-J H by modtc n itacidardij. pankulirLy whtit 
- hard H c* vicuum-r fpt viJuei art employed. The Kt-calkd; “ ■oEt* ,s tir pi- 

El.L ed valuta (dlftauond) ufftr theuccEKlo] Advantage!! and mmc iLznpLhLa- 
1 iuCi Of Circuitry, hut art U( tiOUiiirtfkL in pErfuimance. 

Tbf mod Ena Lrend ia tn Ok ErnndaEnr& richer dwn Til™ For tupTnul 
ampLUiiLaUuu atagci wKch it ia pmuHf Eg- produce a circuit wilt ■ cumenl 
high enough In operate ,rn a^Euatnr dircrf, tflUi dUpcming with the 
ratif P A further adyanlage offered by crgurifCors. ii dut they hiVG inherently 
a ]ow DUPThl drum and operate on kw veAmhi. Httict the battery 
irquiresnenU of d>e recei'rer can be reduced. Cjjryina ihc appEication of 
BattfiOTi nne itagci further they can alio be urtd for die dcLrc-i&r tug* 10 
produce -an HU-traimiEor cLjc\ue with ■ very low ba firry Kquueimtfi:—I d 
ihe rxutmr ■ receiver which require* on relay but producer a murnf change 
wrffcicm to operate in actuator direcr with a itogle 4.S battery powering' 
both ch* receiver and anualw. 

The ali-lranALuor rdaylm ra aimi hu virtually bce^nc a napd-nrd 
for all Clew pHkluriiOfta. u Jet; J -Ugh relay mivtn are ■ til] pmifuEpri 
and have their applieatbDiii, Only a rein? type reoeiverj fw rrtnTpIr, 




ov 

iwv-«ea7Kff unwr tww 




«ikka fmijitita for *" quiet-hfip" ugna .1 li ng ol ■ ■«=o&di_nr aLluaCnr 

{sec Outer IV] since the idreiih involved nfeLEtairaceii itie of lh* bvck 

contact of ifre relay, 5n f*j B top, receivers are Hue onoFt suitable 

type far operating wnilE-Than^El tfumpriifd ara-vus. Pelayle^i tangle-channel 
reecivefi. normally opereic ao encapemEni. The Irradiation of lack of a 
relay badt eomtao. for " qukk-bbp ™ iw^diing caitj however, be <wtr- 
enme by ■.ntorporating the nccctHij rwdrfiin* on the e*cap£fnenE LtudJ. 
Thia* of oiurri, metal a upecial miEchim ricapcfDefiL for a idiy-leu 
rcttivH to pcpvidr - quide-btip 11 ficilitiet. With a Ettij feccivrr thii 
CadJiry ii alw^yi gnilihk. 

The reduoko in we Md weight poriLblc with ad-CFonilnor draiioy 
— and dsn the tomidprabfc rectlirtiCin in haEEtry ibe—bav led to the 
deTEJnpmniE uf miniahUE and luh^mmLiEUrc DR£|E^liaiiiKl receiver! 
(noniiHl^T cdayLcsaN weighing ■■ b^lc n f-1 ounce and f ounce, rcipeci- 
|ndy SiiKE mh nceJvcr and ea=ipemenr cu be punrod by a iingif 
baEterip LtPdf ™$hutf! IJ ouocei -ir the hmsM, mdi uuiii ire auiiablr 
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End lAtlHlLjltf LP Lhr irtaUe^ ni^sa pf reodcli, Wilh mth eqLDpiPrnt Hie 
2U-M ipUl Ildio CCin-trolEcd model be^ran^i a perFccLly piacrccnl pnjpat- 
tapTL" 

Undoubtedly all-LF4iitiA[or cirruiny will eventually teploce completely 
all mher typtj.. although tome radio deiigoeri =clU prefer to zeutin. a 
iLngle bard vahre for the drletBuj sLlgC, followed by lranjLKl«ur ampli¬ 
fication—cither with relay nr relayhai, W|lhnur EH.’cptiOn miniature and 
■ob-fniniaTUre receivers □ it pll-lransLi.U!sr 3 uilh the reLnyScai type pbvwrti^y 
itvoiued (for reduced weijhT and Fi*e>. The r^aj Kfrantage of the ifl- 
n i-mirUM receiver ii l be coosicfcrRble reducpoD m battery tire (mod cow), 
PirinnnUtitwiK there ii ptobarly Link to choott between a yiItg- 
u-anurLjDr and ali-tfifliisuor loeeivef for iLDgk-ehuneL work, provided ik 
tr an nil; or citlui! dengri !■ feOUfld and ItUtibic infiailtor Lypei art cm- 
ptpyed. Ic ifwFuid be h*m**zt ¥ that with the retaken mjfe-ehtmei 

receiver the type of imtuaror which can be ustd may be rEiiTicted—i^ P 
a peirkulir reeeirer mny only give Li^ifranj-y rEFuki with a pap.c^ar 
Lypt d eacapemeni in order to operate under deitffn (clcetrit^l) con- 
diLumi. The perform an *:e of relay xeceberh ia uot Ufecred by choice 
of Bcruatnr uOlu the euDLpttce tkxtH£ll caiCUiE for the KTUJEOr il i|U:tE 
LudEperiddUE nE I he fadtu oltLllll. TL'ic yualler all-IrtnuitOr rdaylcai rt- 
rc;vf|K may aLui be iniCCptlbLe En 11 iuierfrttoce" Crum Lbc eFO-apcmEuE. 
■JdlCUEh EtUF CPJ1 usually r»vErtM< by u tK'Hidulg h (ice Chapter V|J. 

Doe Cunlier Juniiation of the aLMrajmiiEnr rdaylEfij rcEHi-cr tfuvuld 
be reeDLiOPed. Both MOavd pud ainuaicji ire pptrated off the fame 
biEitry. Ai a cooreupeoce battery drain c«n be qLnCf high (pmiaEon 
drawing hifth currmti] P and rhui ban-ery *u]i*ge tin fall qruiic japldiy, 
partn-UlarlT when uuDg imill battericn. This cio retult in the receiver 
ccjiin^ ia funi. i iull ifscf i idiuvtlj thcTt period of uk. 

tTtually :hn can be ofcrtoEne by eoiployirig: a DEAC hen cry nf iuje- 
«b]e pile (capoiiEj) rfelher ihua dry becctritL The Wnghi; nF luuh 
twtrexiei il quire low {ree OiapEct VT) and ihey art ■ [ar beccer FTP- 
poiieon for miniature *nd ■^b-miiuatLiJE i fellivlE hag pen edit. OfW 
recent commerciil rEgelver nmomEi thif in a rather diffmni muncr 
by afringins for th^ nztaytEsj leceivET fo (afce Ewo repprpic bittceict—aw 
for ibe **radio" tide nr-d the other Eo baan the " twiEdwd " output eo 
the eenuEor. The will openie «■ n noenn^t rdayleu receiver 

wuh i iinpJe binery, driving m eicapemenE pr wuh dw wcond bBnety 
for u beoued acruitor r.cppjy. The liner iei-up hii the further idvan ■ 
ugc iA ctiiking ihe receiver virtually mdepeudenc of any inierfereflce 1mm 

the bl LLLuLOt. 

The freaier EnajoriTy of raodera receiver* of the " umm " type tatiiEr 
than mpcinding mertSy CO Carrier wave or ocatua^iui WIVe IranimiHeT 
■i^oali, ThE mode of operation remain* cuemkOy the kacoe far H rene™ 






























|£ iENOl CHANTO, fcADlCJ MTMt 

or “ Camel" ciapl lJiu.1 lvj|Jl * EOOe 14 equipMCfli die Ltbj^^ljC Lcr Steady 
nwUo fiequeiKY ERF) H®ni3 ii LCstLaJJ} 1 switched del all the time uui “ ter* 
IDfl" thr tnnusinVT supernipqiea a kswer ai>dio Frequency (Af) MgpaJ 
an dte “ L i a.ii?ct 11 of continuous signal- Same cone ixin-sraiEteri key carrier 
uk 1 ioree mu lJ'jii'll uuiiLv to- economise on battery drain. The receiver 
circuit Li luatabLy digued to respond io, uni produKc a current cJLAiqfr 
<d receipt ofp Ihe Ab tunc (see Fsg. I0J--W m the eajc erf multi- hJiulekI 
rffioeivejfl to distinguish between lLA'cieth tomra n^pulied 11)4 pctcuue K3 
ippPL^riatt iwLtcbim eireuli or dmiilo. 

Typically, oo iwitchiui an* 4 lane ™=eiver i annwwbat milady aur- 
reot drim vilut it produced of about 10 to 30 per tem. of the itiarirman 
cwrenE d™u-, On switching oo the transmitter "carrier 71 the receiver 
current fallt la a steady low value. Oo receipt of M tone 111 keyed Iran 
die iransm-rter die reciivcr eiufeUE changes to a atLady high value. 

Ibis may Kcm ajq unnecessary cocnpJicalion For EiKeit-GhHimci work, 
if an dtnricMii buJillluh Jim multi-channel operation. Hie two lcrme farrier 
and eondnuema are xyouncimouE with the cammon abbreviation C.W. Carrier 
wave is nted it m dex^ripthtts u] this country ami continuous wave ill America. 

Tbry txHh mean exactly the iante thing— a xudiu ErequeiM^ oigpa] tJina- 
mitlid at a fixed frequency. CnOtiEUboLla wave ia A rather more ceahh-tK 
dMCfiption, J-llbough wick tone meidnlalinn the purpose of Lbc mam RF 
BLgiLbi in carrying die auperimpoied ime uncial n kLT evident. 

A. C.W. JCCEiVer, far Lqftpncc, Pi operating Bt high aetixslstiiy add staYl 
that WSY unrii A atjETCil it received, A ro« receiver » reeeiaiag a COtLldlllOUi 
fcF ugciii which tends t-o deieniitiM it and wkc it besa aLuetptible tu 

uuiudc interference, bui readily mponw^r AF (tone) mudulutkwi. Tock 
receivers^ cuo, will generally operate eftknanc]y—it Oie !uuu rantre ms 
C.W. nravnt—with lower transmitter power Find thus w* rather more 
suiLable foe nsc wLlIj hand-held umnimirtera. 

It dbft il-lX follow, however., uhat niL tone TBCESTCrp inhej cncly pus 
41Kb advanl4fcrs. Same, p&lticttlftriy those w^h itar-i-isrur dcLectar ituct 
(La,, fully iraUHALoelted), art very Kmirirc and only suffer ftn*n Lnteiftr- 
^nr- ChjBpuri IV and IX). 

A ^Enne" ri^ccLvef will obvlou^lv IHH respond to a M carrier anLy^ 
mnmidEr. It ha* tu be used with a marrhiisr; tone trauHnitler , The 
maech ai ■uiuaily non cdckifll iVSuic tone c-cceivtrt. For example, arc de- 
iisntd to TCHxmJ to an Ah sigtujL of between &0o tnd IftOO c.p.t, and 
any mike of “ tone r 5 r»tssminer whtLb pvti ao AF ti^nla] of ihit fre- 
qeimcy wiL| work Them. It i* uvuil,, however, m match a partiailai tone 
r-cccivL-r TO iit TTintmitier coTJnlerparf. tn khtic Cun this ia etAVOtitl 
for a pajiicular reoemr may be de^lswl for ■ Lnnr rttpoaic outside 
rhe tunc ran^e deaerated by any but a maichsng uunsjiuttcr. 

Iv II dsn poatibfle, H die receiver it selective ennOgh Aa trirarda too t } 

10 operate Ewu 0#“ CKfl OlOte receivers Hmultanewdy fram maELbuig Lransr 
nutteit-—- nac u tugb ,e (AF) Eone receiver p-nd rase J |pw r (Ap) ton-c 
recelveri wsth -CtwreapoildilDB H hish ,p and * |nw ** tnne IramamLncia 
Bwh mmiiiiJliterv! Lt iMllld be noted win be operating nn -hr umc radio 
freqaeacy—i-e. gimetatinB a 17 rneuacycle amn ugnaJ 3 bus with widely 
different supenmpaatd audio frequency tone?. 

Normriljj k k not possible to operate two final=-chttJind 

RCCITCri of the LiaLUkl (HipCT-rCHCIKniive) rype tLmuJlanenusly, cthi iT 
cuned to d^tferesat Iwquencict widiin die permitted P.F baiid, Thia 

11 because reucLver ntiling il invariably broad and «0 a receiver tuned Eo, 
MTTj 3?,1 meieoeycita, wlU probably ™p«nd Cn alt J|,F. aignaJa bdweep, 
MV, 2^ aiul is megacyclea In the ate of caTTier reetivtra. it La ahvioui 
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Hi* r any singlc-^amcji li^nil ia likely to affem all ctmci rectuvtrx within 
lLi JiiOgd. In the cave uf tODe ceccivers oithough lbc reaponsc may be 
ta iflCrttot AF xonei, jgam bmc “ inning w ii usually quLte bra»d^ and 
response Cits, olio Iw swamped by ■ apiirmus comet hifiT-Hl. 

Elr:jUncas uE LUfiiilg, or the I La bsLity Up pkk Up apuj'jOUri aignols,. sa 
be overasnle by lanploYlOB iup&hft circuitry,, but Ihsi ^SkcduiLCly lucmrKH 
the complic*"C!n anal tBat eJ dfct receiver ilir Itiperhel, huwrttt, haa the 
nlVADLaC-T Of offering u apoE GO.** EUnklR 10 that in individual neCejVEt will 
Ofily Tespood to R iiapanLirted algzni of the frequency Ip which tt 

l& ndi^irttil. Thui up to half a duitc (or rveD more) receivers could be 
openEed aimuluneou^lv at different “ a phi lr Frequencies w Lib in die per¬ 
mitted hand wkbtnit Loterferinfl wilh nnc anodic*. It should be min- 
nonedp bawertf. rhai Miperheii are iww neoeiMrily cumpleEcly tree from 
iirterfeTeoce, n«y cao be tJfecLed by spurious iignais frara ■□□rher irtha- 
1 tuner ECtwrali^I ■ upsul IL, trt IlKtudmg, dw b1 ipol H frequently of the 
mperhet 

The mai-Q diiadvantagea nf Hipethcta are coiwcmed with the more 
cnmp:i£&Md aJid caipenarve dmuitry (Fig. 11) uhi the ujecal^i nature 
nF adjuairncrit hnd serring up. This expeuae sa notfssally only itlirlfied in 
dw cbm ct rmiib-cbanneL Eeceiven and so JeiatTcly (cw LinjjJe-dimne] 
tvperhets have been produced co dam. Such seta one aupphed ready SCI 
up and timed mad re^LLire no further adpuatmeisE ot tuum^ LhtfoughuUE. 
iheir Fife (unlea-i ai.-CidEnEAlJy damaged) In fact, any unakLiled; allemgH 
IO “ tune 71 them after bong iniliilJy ret up wlI] pmbabiy result in ]uis 
erf petformaDce. 
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SINGLE OLUCiEL RADIO 09NTBDI.. 


RECEIVER CHARACTERISTICS 


tyf 

Operating 

Signal 

Chnracl#riiei(j 

(HMpona* rmnnwrir Signal) 

SiT'fitr Hard Vnive 

Curia 

Cuttcde Foil 

Sid E !e Safe Valve 

Carrier 

Cuimt HaJ] (tmilfcr currenE ohanBE 
than abnvc) 

Two Hard Valvei 

Carrier 

Curran Rm 

(Can ilb 6 be designed eo pfodiiee 

*!LtrrtHl fill i^hnrrirlFnitii a i r fem 
ciLneaiE file u uxuull 

Single Hard Valve 
F)ui TnuaxhEOrt 

Cirri cf 

Current Rise 

CnrflbJe of gavy^ luge curre^E 
dwp) 

Tone Rkcinei 
(A ll Typei) 

Tone 

Idliug Current (No Si^uBl';-—RBEber 

vur.ubiE abfciuE 25-30% malunum 
currenl 

Carner Signal On— Slefidy Low 
Cttffsn 

CurrenB rise Ed xEcady maairnuin On 
receipt of tune 

AH Trmnaiwor 

L'xudty 

Tone 

ReiayJesd 

nt with 

Relay 

Cuneot rise 

AH TmnuBEor 

Aiin.iBttlJ'E 

Tboe, 

Helavlefi 

ConenE rise 

Super het 

Tom 

CunniT Rise—Response in- “■ spot " 
frequency only 









CHAPTER 111 


Transmitters 


T RANSMITTERS Jot unsle-ctiannet radio «X»1 are ^i-tber □ i Line C-W. 

lit iode type i]^ can only be u&cd with rape elm receiver cyp=> (although 
u ia posxlble eu n-judlfy ihe iwliching of n tone srujiHidirteF to npera.r? a C-w- 
imim hy tirrintk^ [haL ihe iraDiEniner keying, mtdi controls the -luthe* 
on and off" a nd eJiir.iSiatEi ciic i one circuic}. Any C.W. transmitter should be 
capable of cpei-min g my CW. rc-ctiver (provided is baa luflicienL j>:™-=r output 
ep revise die required range, Luziii^Ecni wich [he s-en-alclvi^ v of die receiver), 
ModL cane snnsmillcrx will npeniLB JntrtE Luuc fCEtlVrtl -I with B Similar praviio), 
bu[ lL dots ROT fnllnw rhxl any Lone ttdusmiLLcf WtU H a lukable mntch for 
a parricuiBr cor.c receiver. In same cjscx lu j nbtiuajy combiiuEHm imy not 
Vru-k :i[ -sUj in others it ttjv only work iddEaeatiy. For bear revuLu, [here- 
fort,, Lt Lb U&ually neCEiaary to um pleached Eune SnLnIlhjiTtr-ieceLVei COmbini- 
ifaiu—cliher of die ^me male nr je Icjic □ tfanxmiEEer of equivalent type 
with an OplLmum lone cycle and degree cif modLiJutinn.. 

The simplest type of C,w. tranxmutoi can be haled tLTOUiUl B. liiLjjje filve 
udlLicor drcuii (ace Fig. li) which is the bans □! irmiaj txmmczaal deiigflj. 



Such ximpir tircuiuy can, however! irnd 10 be ertremdy cririr^l and lead to 
DKWlWtenqE performance. A iffQ-IEBflC 5TnoiTi>ii1er if genenlly bet ter, employ¬ 
ing an oucObtuf Edld an RF amplifier The iwa separate valves required itjj 
be bwpflnd in B slfljje enveigpt xn that phyi lolly BE Lcixt, coaly □□£ like 
if uppnJeor. Slid] TU'O-xLage drcuitx p curr.pnxicig mailer 0*Cilifilftt pliii power 
amplifier, are generally r=Fcned to ax MQFA lype. 

TIk MGPA type ciar.--miEiEr Lx uHuidJy preferred for ihe [one tnumliEa 
liner Se 3B much more easily niadikcd by [he Eone applied from a further valve 
to die RF jraplifier Uage (me Fig. 13). Actually, Hsailli rtui would need EO be 
1 double valve la produce bfflh AF OSCiltmion Rftd modulo Jjpn, Tnne trwnm- 

19 



















































2S 


Emeu?. m&w CQNT«tM. 



nUEEcJI, ifacfedWt cnniiiu Eh-IE HlUCh additional djCEuEry, m rwu-ftig-e 
(MOP A) cd stuic wicb, nnd ibua CMrcipGQiin^y mure eipcorire than dir 
ikuplrSC C.. 1 X 7 . irinimicreT* Aj iCga: Ji JCEUsl pfcysjuad proportion^ how-CFer+ 
ibcTE need be little W HO difference bdE-Ween Che 1 wq typw. 

Cfcnccroina physical liiH ihcfc uc hisienffy twn typrp of Trvnimineii— 
piund’ vrandi TIE HTld lkfifld-hc3d—Lhe twn [tnna being: iclF-ClplinBiDafy. 
^eui>f iLl ihc w]y [runifLbCCrja WCtc yi’LiuELci s-iJ-nJinir, ^mployinf largt, hfi^y 
tiafrprjps FaTCirdJar advancagtl wllh ground-SEandin^ rranimiTten nrc jjood 
baLtefy hfr, gtxnJ uctlsI cthuivu-v Minuc j full quarter-wav? aerial kn^b can. 
be usecI u[ appi-DamiatLlT 6 Ed If IccE), dEiciciil und ccnshtenr rinunj KHtpEinu 
End th.e poasLo ilIjCv &! itting high vdl±ge hoECerira in ecnmnmiq: slim {bBS&GaHy 
■he Larger ihe pbysiEnl sue nf baCCcry frsr □ given vnllage the CTl^TC economic 
it ii in terms nf ampeTE*ha*u" Ufa W unable opacify), 

^Fhi3E some grnund..iCB.nding munuiicien, mntuis rhf leyins iwurfi on 
die TrilWIIlilier a keying BWEtLh attached Cp ■ Long lead. to that H can be 

held m the hand and a]&™ moverr-Em independent nf The TnnsmiltEr portion 
Jl mm USlwl (ahhough B. possible inume of trouble unless prapErlly main¬ 
tained! Chief lirnuraiinn vAzt the ground* standing iTansmillEr is the hulk 
JEld wdihe Of equipment which has in be carried Jo the operating iiCe„ 

Thr bind-held rrsnsmsIiEr is obviously mare al Imcti^c, parEjnl l.irls 1 f»r 
model aircraft work, provided ic can be made of a slze and ivcrgbc iiunvcnienE 
[o hold. Despite die fan ibu; it suffers fmm s-iriuus disadvantages it is nnw 
Ehe inOM popidar Eypp for luttej-.C and fi£W OqLnpiOcIlL because of iCs fcf-etiCet 
con^enknce. Nor do Lti 1 ethnical LuEututium ippc-ir to havt icfious con- 
lequen™ for normaJ ™. 

la ptffmcuLir falling is Lick of ffidwrey, compnred with i gmiBd 
bCAndine unk r and the t'uj jable fnaon to which it mRy be lubjccted durinc 
laie—e^ TjTyxng dtpm of jcrwnd ooupEine by mo™rrMTn when held an ^ 
bfind, To g«t iE-itaEl*bte power nuepuci, hisll hn«iery vnhnges usually bav^ to 
be employed with rellEJVfLy iennJ| suptM of bat|eries F lesuEtlng in shore hiJtEry 
fife fsnd thut bt£h oprrnEinq costs). Tbts is not helped by the fact that Cite 
short ee mill -QKe4Wy resulLa in s Loss nf rUjcLcm-y; &Lsu ibc r-rJsnLOyiL' type 
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ecnid commoidy -employed on otniT?i«rcLj| ucdcs, twi n i:%r of iSi -fll^iAcdyeiKfli 
ui±j Liiovenience, is icse]f xciacnvEy Lne ffitnenc as nn uriaL 

The uLuatuiLc aiuw ta ts. of Louj&e.. iht tinge which can bt achieved, with 
a particular wantminti-itcti'ftz combiEiacLon. If chit id ucli^iorr (ace 
Chapter VIII), tfirn the accLial efficiency of cJie cradauniiur la of rdaiivE uo- 

iippomct In Lbii rcspcLl Che COcic receive? li UsUaLly at k Cunisdcjable 
advantage In requbEag Ve ry much less l.rauun-Ll I nr power than 1 C.W. reeEivcr 
to arbiev-e □ similar jar.gE— sncniilinn-n 03 heth as doe: LcnLb nf cJie p:uver a 
d^TepdillE the- F-e^eii’Er icnshivity. 

HftTid-held Erpjisniiilersj in 1*0? fLnc bEcame pro^tLanJ iar Use whh 
ibe rone rwiven, althoush ulsri dwTEinppd fpr *n4 us<4 wlib C,W. rt-teLvert. 
In Lhe lartej bnw^ver, -particular attEnnejn had tP be given in fbe deniB n tn 
opEicnum neainl conplinfe or n tppnnl loading cnjJ rmplnj^d b (be -ic™! lo 
Lmprovc in effocdvE length and cpdipdns powrr r in order eo eee Hdffaoorr 

nn|fc 

Aik anricdv? Bltercifttvei io using r*pend-’f dry b^tceflea foe the tinni- 
m:rccj li ihc eanvETtETp powered by a auirabk nccunr.tkLoi Id die onae of 
gfound-scanding transnuUert, dynairorof conveners or vibrator power auppht* 
:niy te fauilL uldo the css-t, p-luc^mg Lnco a auicabk 6 or 12 von Hccumolanfli 
[e_g. p a car baCEory). The dev'oJopsncti- ut trardSiacori haa nude it poadble m 
pjoduer ciCrcccidy Compaq and vcTy edicienc coaraicfi to Hi inside kCBEidard 
hand held Enfcnscnitctr esses, requiring abuji 6 voIih (ufualCyj battery supply 
fiee Fig. 14). llalbEr lhan use ■ Erticl-ftdd O^COMUlatOr DEAC Cells m fimil^T 

m/4 
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are normally tnrtHlrtd, AO ihey can readily be boOaed in die Ciyt with tbe 
convenei unli. r Fhc cwo togcLher E»ke up no r™« spa^E ttua the oerirul 
high re-nsiur. aiid ctnaton dry batCcnei and, of GMkE-ie, the convener 
supplies buih dime demanda. 

"t he jJj* Lr acuu! L-t trail id*r U * eronparatLvi.Ly itcent .i i:i: ioni r due 
iBificJy is the fa£t ihai auLrablt power tmiditeirs were: Tiijt rtidily (nibble 
unril the lisi year or to, Prir.r to (bai ahlicugli Mn ajj-icaniiitor ciarjs- 
mi'ler 'Jiiul J be dllido ID work -X3 well as ■ valve EJilCiMcilTfr Tbf power 
fliUtpul was ineii'iiably lowtr P wiEh cnqicquEntti- dK ite tifuitcd miige. 

1 hi ~k nf ^compared Wiih s valve LranTftiLttCf} Lt atiU feaEUTE 

<k£ many nil-ta uiisi jC'jr tra04mitiicri h alihnugh ftltLi LiribEadOD can be nv-cj- 
came lo a COO aider able- escrem by EnnVrng tlic aerial JllOJe cSicienl, Thiu 
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caitr£-Ia#ded ie\Eails (L.e. a ppj[ sn the middle of [he aerial} ice i cc*mnnn 
fnituje with lU-Ljuiuitgr transmitter!. Semt] of the later oU-trEiiiJitor 
triniau[[CtT.j how^tr h bm sdequatu run^c on a normal telescopic aerial 
wilhout uamjf m CCU-tre loading Mil, pflrtietdwly when DpecaEOd wilt ft 
“ mmscibed n meivw. 

Flic Brest od^BlUBgC oE B_n ol E-Iron sLliot ETlffLUnJcEer il lhaL ult 
Uhl weight qm be further rcdiALcd—making it even Cc'iuc'l portable snrt 
cnmFonHhLe For a. hand-Emld unii—and the bicrery lequircmeuLi be 
cedsiowf to 0 single G, 9 or 12 volt bfltiety. Again SCCUrc ulalon ore usually 
preferred m dry bAtten-w ni being iiLsra rebahLe qxmJ cp^s^hme in per- 
fammft An peoinruEnfec-i cm be diu-gcd regularly when 'm peiifenn- 
BJ^rce ean always he relied upon. The ■LtindiEign of b dry battery 
wtiij 1 be established by nwimftn she milage Hcng^a ibe terminals ucl io*d 
( KE Chapter D£, Trt4ihle-^lii»aing Oihji), A*»Id iht DEAC bauery 
or wcfcd- fMimWn aecLLmulQigr is usually preferred to Jead-add barieriei 
HI being COOlpletEly scaled units with B long J_Ee and high pelkbUacy. 
DEAC* inkc up Ee §5 fpace and wei^h less Lb&n a diy bpttcrr Cor lead¬ 
ed! battery} irf idmlUir rapacity (^l- Ckupi er VI), 

Baj-CaJ’f Lhe average rftdio modeller IilUsL ifiCfipt lhe cn miners a] EIKDI- 

niiEE.rt cm ituw. Its performance mJ stability ji Largely Axed by in 
design nnd co nitriic d on al feaiur-es. There is iiitle or nwhing ibar can be 
d™* so improve perfotomet - oeIi^i Lban to fDHire ih&i ie performs u 
■we-lS bi possible by following manufacturer's Lostrucricns regafdjjg battery 
voltages, cbeckdtg lhaL die twhery ¥ean®c ii niBirutiined during uk and 
repJacuje Lhe batceriei when ihe minimum recouimmied nn -L-;:jd voUage 
Ll Bppccached. 

Tuning will nonr-flEly be set by ubc mjeiiifaULurcr md, pi ibe raw of 
Cfyvtil coniroUed irmAcruEten ia Eked by Ebe crystal frequency, Unu i 
receiver thouid olways be luned. in a iransmitccr, nni a Trm-imi.EEer meed 
Eg b receiver. TTierc ut n™ gOfsd reisnni. for (his. If Lhe uiDacnirEer 
L» cryaEft] controlled ie ce mtiat b? Euned io qny difereni frequency anyway 
(wiEhouE dtangjn| the eryaEtd }—p receiver moEE be tuned us mbieh- U 
die Lrniurutrcr is not crysi»E -cnntruUed md is tuned ECi man± a par- 
ELL'iJar ieojlvcc rbe ftauaL nmriimirtmB frequency BJiived at nny cum* 
□uiude die permined band {Kt Cbaprer II. To opeiat« the transmitter 
in thii condiuoD ia iDegal. Unless Ebc mnddJcT hmm r.uiinble Dppnraru^ 
for mcasurins the frequency of ■ tranttniLEer frequency, tbeirfure F be ihoufd 
ne^cr ftLlCf ETUUmdnOf lUoidg—linlcia lh? in snurncli:r^r speci^es i pra- 
cedlLTc for UuIi.li^ tot max\mMm jce^pueI jjrfvqfCh, Thia foim oF TUiiirur will 
non iffecE iba frequency of signalj pnly Eh? strength ®E the radiated lienftL 

TranirmtEET iiun^nB FryblcfTns arise when due tricamirtw ii buili from 
ft kit, Tuning -o march, a receiver buiown eo be adjuned (to ftnoiEct irana- 
nucEer) CO ■ frcquODCV W.tbitL Ebe permiLECd band don hut boc-ESiBjdy 
tnean EhftE ibe (new) LmautnEEea sO Euncd will, in fpetj be operating 1 C 
(tus ume frequency. This n because receiver tuning is pg hrnRcf, TTvc 
oofy Ehiuir tg do- En be ™ iJie sife side i» to rtie tran.vnitter Tuning 
checked by sEnfti^liaE who hns the necessary equipment to do B0> Ie can 
then be erslibliahed that The tnuismitfcr if operating withhq the pCEmilXCd 
bitui. 

These cummenti, of emi™ H apply co IrinsmiTreji which are hot CfyflEtJ 
cunEmUed All Americnn (and moil CondnenEsl) UBnHIljUm a±e CrysEaJ 
enuEruLled, but British TnanufacureTn have b«n llow to adopt Crystal 
eontral bs standard. thll il ■ Tiyirtcr off Wftt —iht BddnJun of a 

Ctyjtni adding 20/- or ip the price. The grenter mbLlity offered md 
the AssLUed fequffucy srf sigriaE ti well Wflrth dn fUfln hDfftfW. 
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Ttie Tuning of a naniEninsr can be affected by nneehan^aJ diraage, 
paft^sUarJy on dcaigni employina tuuiipponed coiEi. Look edaUIe a 

typical simple Lran ;m: I Lcr mid yuu will Usually let i large djniriecer end 
WDUEid with a few open rums of fjirJy thick wl re, Any medimicai deforma¬ 
tion of thui rad crh iffra Ehc Emaiog. The better deiigns. provide 
oiochanical E-upporc Far such cods ind the latest technique entployrng printod 
ucclll lciu 9 truetutil is eo LDCorpofare the coil on the printed c-rcuu LleoU. 
In che laiicj cose the iranimLLEti is virtually unmunc From m^hirucaJ 
■dantogs efF«ti l other ihar, jliudJ damage eo ihc compooeuLi thcmsclvev b 

Id uie Lhe trsnmiHirer ian be regarded u nnEbng mofc dian an -l oo- 
utT" swisds (which ii eb is f hj ai> dlw ■radio mvr.ul p LnoLenud> The only 
nuamEeihajicc requited ia a regular check on the Hftte of the biLEcuci_ 
Certain i:nmm:>nstfnsr rlilLS apply in handling—e.g. do not dmp or kave 
where Jt Lin be kicked abnUE—tuld :E should always be operaLcrf umLer 
suitibfe condition i- normal use ihc nctial should always be fully 

cnended and noc ua c™hcb^e wiiis the band nr body. Id wet weaihet pro- 
i«s the unit Bgnimi rain T"h;s could rqiUlt the cue, with ftsuhinE 
hami eo componems, or reduce rhe afirinl efAdency by* nimimg down 
the base of the arial smd 41 eanhiDg " ii eo the caw. 

Virtually all modem Tranimuieff Mt of the hand-h^ld type, with 
ohe empharis on ecnnnmic sues d baiEerics, Id che case of rhe lyjhtcj 
EnniaiiEcerSi however, vmalfi baUerL-es usUaUv uieati shodier life, excepi 
Id ah-Lr-ifiEiiEor design-i. Oraruivcnlal iimnanilLiets oiay be cither lfc carrier ,p 
or “ieDC. 4F Some “tone 1 ' rran^mirters aJsn provide Tor keying due carrier 
si^]ud tidy (whli lone H off ir ) and ao be UKd bath with carritr and 
tone re^eJTtrt. Any carrier nnimitcer wtll f?pera[e any carrLEr neecn- at. 
.Mnic Coiw LrajisnuEEcn Will opeElLC mOflt iOUt rsdWR, but not ioWifttJj 
bo, Mxhi e^cent woridog will result only when tramimitter and receiver 
AF icficj ire ol die wm? fxcqutocy, 







CHAPTER IV 


Actuators, Escapements and Servos 


T HE Ifniyi acnM 4 f arid bet*q are mfd synnunruggiLy co detoibe die 
fUsCTro-nwthantcal cOTtrHUpnninnncnT divine* iwfceturd by the r«d*er 
relay £nr operated diem to llw current change of a i el ay l ea* receiver), 
BasicaJEy there ire two main types n£ aetuatm—[how uriliiLna an escape- 
mens acrion and powered by a rubber band (or a dcKkwoik mechani™};, 
and those based around a imall elgctrk motor There- if also an inrer- 
medlate type using eicHpcmEnt-rypc eoilr -roncroElrnf a pivoTcd magnet, and 
other varkiittni which can be ignored lor the purpose a# getwra] dewriaptiion. 
The term actuator ii u&cd 10 describe alE typ« ■=*]Eeguvely. For dariry we 
dk the turn servo ed describe electric motor types und escapements tot 
ihust rypts baied uci an elecuo-magnetk cod and eseapemeot action. 



A simple rype nCap^atnl njid LLi dlIiDCi 33 Lllusiriied tT. Fig. 15, II 
will be irm [hat 1 : consist! uf u cranked armature pjvowd over the top of die 
pale piece uE el cxhL, lhe lulI tLhd flJffiamre movement being iLmi'inr to J j"-H d 
a rally, ai LiHd LEI a receiver. excepL [hat die annanne dpei cun eperalffl 
iiLiauiiA flknkll WQZKtfc loitead II It UTBJitfed tp Erne or lEnp- a pivoted 

arm, tMi arm being powered by 1 Sshi rubber basul cuoior- 

3M 
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The cranked end ol the wire m which the arm is mounted (or a pi-n on 
the- atm LcseSLf) engager wi1h 1 rurLher pivoted Linkage Rotation of che um 
thiuu^h 90 degrees- would swing rht* JlnLu^g 10 one tide; rotation Ihro^h 
RiwihEi yfl devices would bring the arm vertical a^ain and Lhe pivoted 
LuJca^c buck to in original position; Miioa dironfrh the mu SO derrwa 
wnuLd swing the linkage i& the other aide 1 and i he next 90 decrees of 10 nation 
hrintf it back m the central position once rnnre, This swinging movement 
of the linkage tad be used [0 EHOVC a CBAtl xurfunt, e-g-, a rudder, [he 
power far itich movent hi t being supplied by die rubber TTtfmt. 

The icqupnof nf mavemenl, as EoLLowed by [be cnpcruL lurTjce, wuuhl be: 

(I) neutral position. 

E2: full right (or lefsi 

0) neutral 

(4) full left (or righti- 

(5) □euuali and bo on. 

P-r™ Endow iku.il sequence wirb rttpeci to the eieqperpcnt aetioiL In 
the Srif enndiliun (1) detent A holdl the Him P&Bsn^c rntB;-H«i«- The COti la 
i^-it e»ergi«3 ( If now live receiver relay operates 00 r«=ipr □( to 

dote the BctuDEnf coil circuii the umaruie wiLI puO in arid be h*l d in u LhL| 
The signal is hcL:J. This rcJejsti the arm from deErnr A R-r-3 nllnwi it EU 
iwina lHrmiffh 911 deBre« m unp ud detent B, Thia givrt pniidoir 
Release of The receiver Kignni sw^atehca oft die actuator coil currcnr cajLing 
[hi amamTe m drnp 0W, LicEimt ti then rtkasei [he pivgeed arm whi^ 
now r-r^TRTf-F« a flintier qunjtcr»-!urO En> TSOp aUuinbl detent A oner ifusre^ 
msriion (3). The rurt r-.igcuL ickauE she arm ARaLn ard irflpt k at pnutMiia 
Releaie of -signal Mi [he arm mu m pouiton (5>—which it she i*™ 
um (th chf arm ha^-ng cmnplcte-i one whole revolution. 

TTiii has produced a requeooe to iig3ai3 tevponie— 

Signal off—neuljal. 

Sigurd ua—left rudder (m- righi rudder). 

SlgftiE off—Eudder rearms to negiml 

S-igBai an —rijdic rudder {or left rudder), 

.Signal off—rudder to nmtrBh 

TSie action ii wLf-ncirTralLiinB™!-!;-, Lhe lunUhL mJeIucc always reverti 
to neuEraJ position on release of gigci*!, wiih h*-n a Lie mauve coocroi poghion .1 
Idt nr rigbE fudder selecred in sequence. RcCeiUw ihc cisporit is ippid-^- 
movcmirnc ftom nevfral to a cub*™ podrimi will oaiy take ibe bflfe-i fnpniun 
of a around—Li is po^^JNe rn switch through Ohc COflEK-J position CO ^lect 
the he 3 Lt wilhoUE The inlcrmediare Cflhtrco pO=iliutt showing any effect 

F-tsf c KLLl*il pLc p -Siuppost I hat she KqycEiCc U ticUE' al—Left rudd^T— neLirTi] 
r^ht rudder—neurra]. One presu: nn slit Eiansniiiicf key and heLd will p* 
Mi rudder. The ne?n pceHs-jnd-hult! P righr rudder. Ii is thei-erci™ 
iwccMiy to lemembeT which porr of the reQueure L-s- comics up nefl. 
Suppo^ rtfihi mdder is nesi, tsxi left rudder is required. Keying ib* 
nansmLner butEnn press-rEleasc^preSs And hntd will then quickEy engpge and 
reteiK! die unwirnw right TudJci pouiion and i-top the «c-flj>ccnnit go tbe 
Retired left rudder pciddnci. 

This is a pcrfectiv ptaetirfl] Fy^rem for flvinp i model aifcraft on riiddeT 
CunErol, aJEtlSURh if -need I a lanle pTaci^ce- to master She urE of rapid tclwdvc 
iwiEdiijiE it wfll and nofl l™ Lhe «que«ce If the_ sequence h lu^ 
Iw^Tvef, Jt is £fl c y eunugh El> watch lhe respuftie TO a qui> k ^igoa[ ind then 
mFiember chat the opposite mfltJuL dsevemenE will be comirrff Lip at she ne^i 
ufrnaL. UufnrtuitiEeiy this can ofEtn hi ppm ind hum deLiy m acitbie dw 
modcE under piopci LOnltoS |UIE when TBpid action is thoiE n-icdcd!; Or che 
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p.ppEjcfltjun d the M wmnj n CUOtFCd. faiAJVcmenT nr H parriml m r litflf be lUOSt 

mrortunatt, NevecthHcM, the sLrhpLc iwu-poaition seEE-DeUiEralJsLnE CSN1 

efCapeiflHlt iLAs many iniTUCI flfLd fcisef ut 
, The modem SN P ciLa|kfrT>ent usual ]} 1 empkiys two cruL-ifann irma taitewl 
Qr a -i:i£]r □ nil ■, usually m lhe Form uf 1 dLy lun mould jug) when !ht nccef&aiY 
tripping Rnd k^Jung acrinn can be perfumed by q. linEle dCTeDt—e_t, tfas 
end of the -±i mat Lire, l"he two tndi of the J Snri|_: Pl pirns are engaged when 
ttw dtr L -nt ia jfl Lht= rirvrmnJ pOSidutL (esLapummi cipj] un energised); jfid the 
twi> ends erf the “ ib-r-'H n arma iv-licu Lhe de^n - ; j$ moved ir B ft aid i by the 
R-rmacUJt pulJLNL- in, The aCEiioJ seqmc’iiie- OPETfllJOtl Lt ^jw-ntrally tht 
Mnne as mat pF the ainaplc ■ Jciu]u nrm eicipenient and om be fulLawed 
from Fig„ 1*5. 

Hie bBiiC Jufikatc-mi g| the 5N P CSCBptcrtciit : L . uwercr/me In The cnmppuiKl 
escapement, ivhidj celd be pc™luted kb Any dfle iif three ba&ic forms, 50 prmricte 
selective iioliduE peapanpe, Like die simple SB3 type i-x ii in^ni-tably made 
wJf-neuEialiiinic to rhiic when jekased (by re| ctL^e of signal) Li revens m 
neutral ODDtroi pusLlinn 

The simplest Fud-m provide* The same control MoVmicnJt as die simple 
SN type, bm sdeetfreiry. Il* Rcijr.n *n be studied fium l ; ~t S 17- The arm 
cf the atmpLc S\" eiopemtat 5a replaced by a Loathed wheel nr cum. "rhe 
brer iianal will release Lhe tr-HTilhed wheel and 3T. up LI again. □□ the flnT Efloth 
patiLKin—equivakcn fO appnucijiLasely 45 dcfliets miicicn ai^d, lay, ri^hf 
rudder. On rflka.it, ilgiul -ntT, tlw >^hefE then tMtltfc EL farther 315 deipm 
to nenim Ed ELI oripinaJ pttaltwn. Apply Hinjul aflaiJi end the Birtuffid will be; 
lepeaifd—Oflt aL$akn] wiLl fllwava eivc rishl rudder, rclurdLtfg to reuLnil 
an teleaBC. 

IK however, the SaEnal ^ ilivcdi n.i pnru-re|eRie-prer,s end hold;, the fifit 
taeciEil puC?A will releaEC dLt wheel, but heir^ iwiirhwl off ttruijjhc away will 
fcJcjM! rhe srmHTdlX t Q EhaE dCTetlt 31 dnci nnt flop chc wheel OH Lhe fi_ni 
1-ixrtb. 'fbe lc4k>wilT£ pIdd-hnd-hold lijpui] then ]>u! I 3 lhe nmiELi urt in the 

deieitt R (□ s^p the le^onef tooth j£id atnp ihe whet] ;n the left rodder 
peaicuin, Left partner, therefoEe, h nlw'iyi Mletied "hy tfda press-releBtc- 
pitsi afid hnld sisnal ReleaMPE Lt mums the COflETbi tff neiitrat, ai twfgre. 

OhvioLuJy D ceTrain nmou^L or riiciirisj Lt TKCClsary td uzhieTC the 
JMuiKd skip dver nnovemecLi ol the amaTUTf plHtQH the irit conch . To 

ran kt this iLrfdfig“ naturtl p " pot^riofTi of the toothed wheel La usually delrberiidj- 
slowed bv some foam nF catehet b^Bhr. Thlii the tctVl] time to <Cdmplrljc 
a control tnovetdent is ioedtwIui i i ilower than in the ciae of the iLnnpLe ShT 
eBCRpefncnt but with very IJrde .JUfcrcn-ie in actus] cncitroE kmc,. i*tn:e there 
PV H.O need to smp and t elcnsc oM the “ unwanted ” penirinn. It tflhtfl Oflly 
■ l*w rr.ir.uces practice td bccttfdt ihordUghly famcimr with ifr* TilTUDS; of • 
eompaalnd eCLualmir, BO that the icqwed COnrrd poddao ii selcCred poerdTdf 
each. time. 


acmiiDHS, flac^PSHr-HTS *W& SehVos 17 

So&ie HWtipadidd Ktixatnr* iEeo tnmrpc3aic a third stop, acid Thus a 
further ecmtmL fcerdw, In thi& Cffie the pOSdlkiO of the thJrf Mjollt if Fnsd^ 
W hoar to Dculr^L edncTdt poaUion of lhe lOOShed whtie( in that when deb 
pniLlinili is held thd m®Ln COncrn[ linkage ccmntcted to roiHer L% nnt ELpprcdp 
tthly displaced (s« Fi®, IB). Since ms iDtahtr scIeltUve poiiLbon doe 1 nnt 
give pny independent n»chjaiucal nnovetdtnflL Lt is used simply Ep olnae a pair 
nf conmcr.i whkh can connect to s further tcniatw and Thus pmvldf swirchkng 
fcj thiB KWkl actuator circuEr oti kmt otl It L-an, however, ho uMd to pr^- 
vide rTLechnuicq] movenrait by cascajiiing (see Chapter VI) B 

To- scleci the ihLcd cuciLiol: poelilcHi the signjl reqinTw! is ptEBi-rcIcase- 
prrif-release-pms and hold. The third tooth is then stopped by the dermr H 
and the cam on the- southed wheel now sippi. EtQaLnBt the contaci Bprins and 
bolds the oDotacp closed, "ibtt d™ri ik bccodJ or sitKiijflry actuator 
orcuit TO hiing Ji Into opcfatlan, e.^, to opcinte a motor iperd coninri 

Note that thtre m twu way^ jn which this third position set of coo- 
tacia may be died, els a cndtidl iwitrli,. IE they are use-d quite independemJir 
kb a swetch ttie clrtiai" wdl he made momentarily evecy time ihe third control 
poiinon 1a passed by the turn hod wheel reituruita ct^ neuirai From either oE 
il&e oLhtr ewo signal positkns. This mieht be acceptaHe usirui a motor 
bcivq but couJJ: aceldcntajSy trip an cmapenKiiT. The uaual nseihod,, ih 
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fore, i i En cnnnccc cfie lhicd ptMfhOfl HfflLKII in series with I he relay re^tdi Ej 
cnotKti When the third poaLtLon ss tLCld both E£Ei df Lrjiiloi^ti are nude, 
^■■TTiplerm^ the cjTEtxjE When lhe Lturd ptHiliuJl CuniaCti are luiI f mcanen.1- 
niLly m.i«:2e a5 ihe eiCipcmeiH rOLIlCt ID neutral Lhe Delay emmen are -open. 
Thus Lhe third pC'Eirirm drcuLl tt not CUmpLcEed iuiUlt "itfch c-nliibcinn-. lliiJ 
bmK ^ i-t no rifik of tripping an CsCapCmCDI cMiIrtdled by the third 
pjairi™ cnnlftctl. 

["here it inolher method by whkh 1 hind positran swllchmig can be 
obtained Wicll « much limpler control signal—Lh:s UmE ■ very quick blip gn 
the transmitter button, nrffLeieni 00l> EO mp lie neutral hcjJrkng puuEann 
gn the toothed wheel ind BUblKJUCntLy allow It to Mate ihjrjuflh j EuJfc xev^Lb- 
tkm before king brought to u stop Jn neurraJ A cam nr suitable 

pmiidjnn jj incorporated on the tOQUltd wheel lo wap* oyer and rr.-unuimjrily 
hold clute-d a pair of electrical coeuhs::s posaEioocd a«, shown on Hig, 1^ and 




QUrtMAtXP 


ACTV*TOP-5i fcSCAPE,HZrrrs ,IND fWOS Jfl- 

wirtd tn th* tack or normally umued relay contact {ua the recedwr) ■■ wed 
M the lecgnchiry actuator 'X-jL. 

^I^be recefV-Gr l-rlay in th :b case governf whether the semndary aduitflT 
circuit will remain opal or cxn be doK-d by the lxhllbcij on the compound 
picapement. If the teedvex relay ii puJJed in chc tetondjry rip-mbe wdl remain 
woken at die back relay pdnt, iTTEspecEivc cf whether the leegadary ermtaen 
cin the compound ei^apemcnt arc made or not by passage gf the cam IE 
the receiver relay n jutr triEiwred, however, tn rekme the toothed wheel, 
ihe armature will Teven to the normal:/ opeat posiiinn before i'nr secondary 
cnniaeti ue aimed by rhe advancing cam. Ihu* when this cam do&ca the 
fwondarv ccntncti dw wconeUry’ cifadi U cnrnpbe*«l F brintting that 

aCElUlOf ifUO upExaUnn, 

Qnrici-Hlp adective awliHhint of thss rype may be eombmed wiib third 
pusjliun lejectiye fwicdllng on lhe mme compound bCTUalOr, Thus ga^UE rm 
MJecove cmtrol posjtiona wath niectiaiiiqaE operation, and iw^i funher in- 
depended! eJeOricai iwiichinfl peunu for two more aukjtiary service! operated 
^na separate KIUfi(Cf9. l^Cre by however, a BllbtJt djfJeTence between Chew 
two seLecrive iwitchifVg pOaiEkfls. In (he caEe of lhe b_-]d swi^btHg posj-,]on 
f third cnarh) ihe cifcuJt can be hetd dosed for as Jon B as required and in 
thus suLtiblc for operating a i™roT-driven servo tn an eicaprcnerii. In die 
case of itie quick-hilp sw^Lhii^g ptiyirian. [he contsers are onfy held closed 
Tnr a rgladvdy ^hftft pCrind frf the pas&aEC Of the jpprufirnflie cbih. ThLt 
position can not he held *nd k> tht§£ conraesi ace only aiLiiahCe for triaaertna 
an escoperrient. 

Ic should be noted ilw I'hit, Ln ptautlce, ih< eleccrkul contact iwbehti 
may not be separate leof-iypc oontecL atm 9 operated by a tain, hui the 
form of a prented cErcuq etched on the ba« panel ctf the compound aenaatur 
end swept over by dci-iTjcal wipe contact^ althnugh die princi pie of opera- 
tron remaJn-s the same. This Type erf switch! nr; giiffs several □■Imjciiji^ci. 
both Ln coei^iriEiUm and t^rHtiofVT paftLcutaj^y as regards control of tannine 
of the conueti, 

IzsLapccirnt f sptjgjftlly designed fcr wilh rcliytcsi rtfccLven Mf\4 

pinviJc “ qujck-blip m reipOal£c inenrpnrate both the “ qulck-ln1:p ” closure 
Conticiii and « aepajaw pnir nF omtflctB replaciite lhe" usual rel^y con- 
Eacts. ‘Wi-cboui; BUCh spcC.j] switching provtEiiufl. a iL]ay]ess rsreiver OBIUSOE 
pmvidff K qokk-hlip H IwjEChmg r^iponie. IE wilt, hnwever provide all 
the norranl fnccfunjcil respcinsei of a Hcandartl single c?r compound cBcanc- 
raent. 

J rhe de=:gr eJ^r-CFLl ourpoc of a rclaylc^s r^ceivcf is OsnalEy matched 
Ln ■ rpecific clccnrirai lusd, nortnally specified Ln Techru, of escaprm™ 
□OiC rei^TBUCe—e.Jt u mitablc Fur Esuapcm-ms gf i ohms omE resiTcinc-."' 
The ft^cual voicasic switched will be 1 e*s ihan ihr ** sdn^dd " hatEery snl-aEtf 
l*ied—ho^ much JeiJ dcppid:nR nq Che dficietwy qE the 9 \vitching circULL 
A drop of 0 S 3 Vuhs si fairly sveragE f^r a receiver dcs-gitad to work oo 
3-4.5 voice. Thus with a 4.? vnlt reLiykss receiver dcscigiEd. Eg match an 
8 ohm HcapenTLtfti ihc ncLUai vnhuEe semi the ca ape nwi cnil wLU be 
about 4 voLls rnul the COftespunding current v volei/ohmi = 4/8 = ft. S 
imp, "ITtli wciuld imply ihor ihe nuipus frUHtHGTA, ifE eflpsMe of pa$UDC. 
0.5 amps without damage, \jui prcEwhEf pgf very tnuch more. 

Fur ^nEisCnemry wortinE ]E il ewntial lltBl lhe eseppEmeqr work 
Effkienlly on the vnlrag^ Jvp : lable. Mgpi AjnerictU oinpnnmn work 
latidarkinlv an a nominal 3 VflJts, and enneinuf CO wort down fQ 2 ■min 
ar Ee99. 31ti tiih ei^ipemcnti awa narmalfy de^ aaed for higher T-oliage 
Walking. Thui, an j\n:ciLLan reLaylan receivei may BOt provide enough 
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voLllgf ulirpUL Cfl Oftrtic a mktl N 4,5 VOLl' CSiiapMltni, only me 
specified aa a M 3 Volt +l sype. 

A few calCul.Lliuu* will usually show wtll the poaitiim ai. Slippo* 
ilte TcbrJcya rccpiTFr is of Lbe 3-3.* volt rype for sin ft pJ-im ncflExnteai, 
and assunrimji ihfll the full 3.ti v\Jc UiLLtry supply Lt used. E&Cflpetd£DE 
Tnhagf RVitlible will be about 3.6 — 0.5=3,] voHh say 3 votes, Current = 
volii/nhiDB ■ 3^-J7S utip, 

A typical 4.5 volt EBupement may hlVE ■ EOlL f™stojw:p of ^ 10 Of 
CVtEL 12 dims, The typical deSMEO CUTteDE lD each tas^ wifi [hen be ; 
ft ohm h>jL, current ■ 4.5 /B = Jl25 nmp 

10 ohm call, curfeei = 4.5 / 3 D = .45 amp 

12 ohm coil, cumm = 4.5 t D2 = ,375 Bmp 

Thnt CLDfCHL figUf ca are sdpn^CJDI fiojoe (he effective “ pull " of lllC 

cacaptfOLjjt tud » dEtcrmic-d by the number ol amperc-mms. The 
number of turns In the coil being filed, any vaiLeiioo :a current will tbece- 
fra-ii aFFect ifre ” pull n and thus the working of the tscupcinraL. 

Ched [be current valuta available with u 3 voli rupp]y 1o I lie escape- 
ment t 

3 dun coil. current = 3i'ft = .375 amp 

IQ L'hm eoU 7 uurrcni = 3/1(1 = a 3 nmp. 

12 ohm tpQ\2 ¥ nirTtnE = 3.32 = J5 amp 

In eneb we rhe nanem and thin the Bmpere-turDs, wilt be down by 
CM-tiund. 

Suppose wc comptDMTC lor thia by jucrtaiioK the recover voLige 
to 4.5 wftl. OuTPUA. switched by the pn&tiimn will Lhcii be about 4 volli 
and currents Deafly- back hi those tequiicd. 

■< ohm cait P current = 4/£ = .5 smp 

ID dun eoi] h Clir j cnt = 4/IP = ,4 nmp 

12 nbm -Cud. L-'urrcnf = 4/12 = .3 3 airip 

Note, how ever, that in Ihla case the mrient for ific ft rihm toil ii well 
llwve the denign value for the SrmdsLidon xwitch inj the cnnpui (.375 imp} 
and quits pwsibly Itw transdstan wnubj bq Incapable of swirehifl^ me 
full 3 amp even on 4.5 wlf^ wixhnu t cf bumiitft out. Both the 
10 idcI 12 ohm coil «capempnta cn^ild, howci^f! be handled and would 
probably be auitabLc on 4.5 *o]it miner battery. 

SlLJJ fuidter posiLbilhm me ivalbble wilh eompounJ e^ipemcJiii by 
eomNniiiir or ensfading two or more compounds and iLiiiahJe gmupir.a af 
ihe siA'liching cspcuhb. Ti is thcDredcaily posaLbk io pruvidc nn almost 
kn£nhe muifibcr of scpiraie controls- Ln lhla mm-nej In praetke, b o^twf, 
cascaded tyitems ier>d to become unwcirkable wiih more than tone setcetive 
hdd poiitioua due ro the delay* iTwoWed. The uu of caicaded e^potiEnti 
in any but dcnKOEary hook-upa (m Chapter Vl> is^ in any ciae B beyond 
the scope of this present book, 

EaCflpefuenTi are the lngicsl chnice for lingEe-channeE work and ihc 
best type of jctuhoi:, in fmy c^Ee F wbene The- most rapid raninri moi ! enieni 
response ia requifevl The nuEpuc force which cm be delivered by no etcape- 
tsflctiL, however, is atrictly limited |o the rnsncimirm lir.e nf rubber mom dse 
eocapement CM Bccummodatc without c.ciiiine. UsuuLIv ShLi irinccHf con-lilt* 
of two- E-irsnrl-i of gth ur AlJh atrip 4 and DCVei taujie Lhau two ItT-andl 
of | fitrir (and then only when \ht tEcapemenc li iptcdkd o.i, or pn^'ef 
capable of : . nm£Hiimnd^tLng such a rubber motor}, To a tarK= fs.trnr the 
nthher tizc is l--:>vc n^cd bv the vohage applied ro the e^apemetn and same 
«re a perilled rot diffetttu voLtage operHtinn g,,, | an. rubber on 3 volti, da« 
ruhbEr on 4.5 voles-, i in., tubber ™ -fi rtlci. 

EjeipaneHii ire almost invariably employed with nd^riew reedven 


armiAncs^ Bsca^HHPJTft jimp seh ! ^ 


il 


io -d«te 3 due tirgdjr m the fact that suitable motorised Ecrroa matched io 

3 less receiver rdectrLctlj our pun have not yet appeared as nandard 
ucticns—a poilu™ whleh will shortly be remedied. There Is alio 
the loot that R motonicd auluaLor is vcj V ILksly Ea intcclcre with Lbc 
wpiiing of h xeJayksi TOEC™r whEn liircclly coOpled tn fhE aimif, Ooe 
wjj of kl : uur. round this by iphtting 17 it*? -Pecvuc ti m£nttoned in 
Qail[*qjr II. 

Wtierv mure power li required to opcrole a control surface—e.g. R a 
marine imlder (but i*e oJso Chapter VI )—a bcito unit may be called for. 
Basically this enOiLoi uE □ ensoll elecuk dmhot ot suitable type and peifotm- 
ince, usually driving dunugb. a ears, and coDtrodled by a tuiuble swlichkij 
-encuii to respond., m required, eo tin: available swiLching from the reedvet. 

Motor-dnven. sErvm sue munt widely uied wlih multi-duuuid operation 
and normaUj require two simiDeis for o^erat-on. However, tliere are eooior 
servos spcc-iakj mods tg still Kmglc-chanfiel opetatirOD k dther JjrcLiJy or by 
luodilied slfma] swiictung; and a □.timber dco dsn ndigRabJe dirTcrcni: mndei 
of operation by chanpng a printed eircuLi swEtdiiiis dlse, 

LogicallyB servos shn-uld be ulassaikd ifl the ume way am cscapemEn 1 ^ 
but this is not done, nor » their applklatjon adwayi ubvious, liauiaUyi they 
eon be tcm^ped as li-pgle cMoOd or raulta-tbannel types. _SiOgLe-than3ie? 
■aervoi can be prodiwd Io gave KquetKe iwLtnhki6 P as with the sunpk Stf 
e^ipement or selective swi[chin^ in the cumpOuild EieapcniEnq (and with 1 
tklfd position availabk. if desired), p.nd lell-oeutfnliiiiLH- in bpiti ciki. The 
uune servos may alio be made Ed ^peme prn#rEsaiv^(y (with no self- 
□euiralLiiusr action), cither bj n change nf wiring or chougq g( Dontpci dim-, 
Further ocKnpotFnd-.ng variatmns mar abn he available with addition*! 
contact discs. It IB therefore imparLimt In ensure thai dw Dnnr-ec^ Type ti 
selected for a particuEHT puipcwe. Progressive wiih sqnjlc-chiiinncl 

optranon, arc virtually hmii«d tn model boat appCurjiinn (kc Chapter VJI), 
Other Types of proportinniij icmji, which mny he specified a» lulLahle 
for siDAlc-channeE qiperatim, depend an the uk of a pulse bni nr ELimilar 
device id modify the cranmirt^i slsnai- These ue dpe isarmaUj suitable 
for simple sinsalc-chaane] □penlian. 

Muhi-servoi htc dePHn^d spEd/ically few muid-chirmel use and tre 
msrmaDTP imendod Fnr o[MiaLjnn vi* two lepurate uEffnaJEiii^ ghanneLi. They 
can be COHn=t*d Fnr srfF-riEtitrnliising: or pnyfHaiVf ttCEjnn, di required (er 
alternative senmi supplied B wiih dilTcretit i.wiiehLfig immgqfimfi)- Nfl 
imdlu-Krvu iv direesJy applicible In shtgle-cbiJIDfl LipcraEiun since it nninl 
be conoolled by two VrCjuume switchil^ actlona. Hu wcvcr, q cnnvenSaunal 
esca-fHTnent nperalcd diimLy by I atoalt-chaMd feCeivcr can Tr-a*diiy be 
modified to ppejaLc the cbCCnsary swiicbina to OOflLCul a mUlti-serva, either 
proflT^-siaelf or with ulf-o turn hung dctiori—see Chapreti VZ and V EI mtvl 
Fig*. 35 and IB. 

□ ptogresnve acduBt "DidEa 11 urra can bs used wiLb ungle- 
diinnel cadin adaplcd i*i ** pulling," In this C Sac the Uibi-uiuElei uLgna.1 
ai broken ini-n a uerits of pidaci nf on-otT signals, variable receiver' re- 
^jinnse hrinjE produced by varying the miin of “up" to in 

signal. PcscripHicwi of “ pulsed H syrtems is. however, outnide (he scope 
of lKlL a present hook □□ ibnplc dnjd^hatmr] radio. 

A majority oF Early seA'oi were poor bath in design ihd emunxtirin. 
The pnsirion h now cUtliidemibEy improved S.nd the be I- are thoroughly 
reilabli? Fnr she duties they arc iniendod to pcrTotm. Wsth acDgk-dianoeil 
tyiiemi, howrver H Lhey are mainly fnnpln<yBd for model bosi and vehicle 
control couvements P ot fw s econdar y control operacmn on alrcridfi models. 
'dFiili rooro complex iln^Eif conum sy^temi nnotor-drivefi oerpni RlmnF 
cBV&jilUjr replace r^capmiJinlta. 














CHAPTER V 


Aircraft Types and Engines 


I S dlt ttfLy dayi g! fadkh leielLiviI, Elyuig mode la were large rik 9 heAfy, nviLilly 
beauit die icCEivct-ucLualoj gear mmp]qe with bHiT-eriei WAI BlbO tonic- 
whaL bulky aud henry. A pxnplctc single-ch-in^cL aynem weighed amuad 
I* OZB. Today, TCCEiven are murih. iFinrp compan *nd very much lighter. A 
iiii^c-diJinr-Et uiitdbtinn is a perfectly practical proposition in A irtcb 
kpnci modEl, cw even aiaudE-cr, EqLqdly, h CQttld be fitted us u 6 ft. ur 7 It. spaa 

mtxiEl. 

Very KmaU models hffwraTr, ric not all ihni UtbfcciOfy. The* are xithex 
rr.-ETE cndij- tp cpnfrola Fax more sensitive DO gUBtk oE wind and uftcu Send 1$ 
be undrrpnwcrrd- If ihe totter Eklill it QVe£ Lumr by fiLlLflg 1 large engine* 
the farter ttying spe^d HDd heavier loading ifrlm lends lo make ibe model 
rr-n more rrii^y io trim *nd handle. 

The LPrttKllKtiQn of Hkinitiuie nod aUb-.m:Euii:iainE receivers □[ the 
reiayloH nlL-iransm^r type! fact ChiSpLEJ II) has a huwEVEr, considerably 
increased Lhc scope IpopullfiLy d IbL small radm model, The enn- 
plCLt radio flCtf—Cmh: j-.inij: j etc. vli, battery and cu^pcmenr—can work 
«UI a.1 Jtss than 3 (lUtiCCs* n pavlc.ul Choc ran he handled by The 1 ITjB]Lese 
pf^Cttnl aizEi ai power mbdeh l“hrse ran range- from 1S-3Z inches span 
powered, by .0] glow moLara, up tp JO-34 inches span p owe red by .04£ jduW 
motors. Rodder-onBy control is used on smaller models but a com¬ 
pound sicnpemem with i "crip"' aoti™ for elevator trim is perfectly 
practical on models of tbouT 30 totfira span, adding uu mure than half an 
ounee or exua weishi 

A point heft iB lhax Although the JCCtivcr can be miniaturised: |p a 
degree Lhe ftAHfMmv afllHH Moiriiing “ miniaCUri: 14 EsCapcnsinits have 
been produced io ?d wilh the tfety Small tcLeivm, hut djc msI much small?* 
in weight pr bulk chnn standard raeapentCnli. This is hcraute ihe orthodox 
design nl eseapEmcn: taiiiapE be scaled down without drastic lost of 
efficiency and increased product: up difliLulliEs. 

Whilvj imall rarbp COniXuUed meskta have a definite nllrarr on—Jnd 
repre^nt miune rtjpppmy ip mons^y and Lurie us build; mr—They uje 
evtpRdiajiF Fnr ralm wealhET HyLUg OPly. They mui; be buJ|r hghc for mdl- 
fftCIOTy jwrfnrmjncc. wh-eh rr.raus that :n winds ihry will merely be 
" fldio affroed 1 ' mdLET ibbls - rndju cun'iuUcd.™ 

The very I*rpe- mndeL k aba ie a disidvanEipc vHah single -Ehannel contrid, 
betides hrinp mm EipEnsJve lO buiEd and dUfreulE lo iranspart. A wing Ipbfl 
of 4 ft, TW> ^ f>- u peeeraUv reckoned AH iboui the ideal sIjle far iinp.lt-cTi_Rnnd 
work, which miF be powered by enginei rungiiiK from Uelc to U r c,, 
depmding on tbr dciipn. Mpnr SUTTPhle dfMfflll have been publuhEd m this 
size rang? tiki a eociiidfratrie nusnb-=r of knn ire iraPnMe. The greae nd van- 
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cajRe Id bsiililing: Lrom a bt P dt to ft standard deaEgo r is ibui the qua lilies of ibs 
deaiijm have bern proven nnd thus the model Es kppwn in be mkable for radio 
COpEfOl ^rt£Uk_ Ic dnei nnx follow that nay flee fhijbt tpprtt model lvifi be 
lULLablc for radJu enntpplh for many of tlsr design TEquirfirnenTl ATC JjdLCCCil. 

CliiaiEiustuDii ul radio control moddl by Eypr in largely nrbjcrBiy In Lh:i 
cmmEry. Bruidly spEuking, bowser, deugna fpU itilo me of five main 
CBEcrO: les ftre ol*p big. 2D). 

(I) Models designed for ™fder-0Dlf Kriltro] (althmfgh ihb ll iUlcn 
HssficiatEd with n kerond «mcrol ? e.ft. jil^4*t spui^i, usinK a cftmpoumJ 
■efuatpr), Th(ie aliiiosE invariably use LliLn.lE--Ehqp.nr] e^uiL incuE. 

fii:) Models drsijpicd for ItlulliHCOEmol lyslenni and ejnpl*t:ng p 
typienlly, ruddeTa clevAtor and motor eiSnErnL, which may be added 
ailejnn RintnoPp eSr^Rtor Trjm P BCCeiarig And vdteri brakrt, dtpeflcUng 
™ the number of channels avaiLablc. Theae ipvmiBbly urn multi- 
channel equipment. 

(lii) Intermediate dnas drstBitf which Day iaccMporatc #ny number □# 
£fiflerent controls eir enmNnitlom o( IShltftsla hqr worked VU llflgle 
choimel equipment. A model with rudder cO-ntr*] and me Of iitdie 
estra onUreila given by ■ compound BCTUai™- may h« claSBlfitd: oa 
IntermciliatE far rnnlErt wprk 

fiv) Race type pknes desLimEd specilkiilly fat Living a nnur?e—desiimBied 
pylnn ecaas cn Ajoeisra. The?e may be cLtbn 6 aangfi^ pr multi but 
dre usually uiuUi Lhunnpj. 

W Flyitip^ scale mEdds. WiiH the deTdorinKm of highly idiuhle muld- 
l IlDci iveI cootfol aynims the ractio Tonuolled flying :ljL= -omlrE hu 
become d perfraly pnetktl praptwhiofi for die e^prric-ncttl 
modeller -ind rndJo flvei. Scerpe ia very much more timiEed widi 
^ioBlc-clwmnel equipment,, however. 

The main differmcei Far as drtifiti Et euneemed: is tTihi model* of type 
normally hara a cnnsieiprnblc- rcirrvt uf JnhefcsiL itjbsLity a like 1 free' flight 
model, in that with neutraL Enmm! c|wy recover Co a normal flying Attitude. 
Scuile iii #■«., may Iim*. very much lik-c IpDTUi free illgSiT mcdeli And 

Oily be devdflped derectly Irram them. HcFWETir, io fcdhieVe amiwbrr, fuitr 
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flying, models of this type designed specifically for radio control work usually 
have reduced dihedral, different wing sections and rigging angles and beefed 
up construction. Most are high-wing designs with a solid cabin, although 
there are exceptions. In the main, the high wing layout is best for rudder- 
only control, particularly for a first model. 

Multi-channel designs usually have less inherent stability—some have 
virtually no automatic stability—and are not generally suitable for simple 
single-channel operation. The highly developed aerobatic designs of this 
type, notably the low wing layouts, rely on a full range of controls being avail¬ 
able to fly them successfully. It is not possible to duplicate the full range of 
selective controls necessary with single channel equipment. 

The true intermediate design aims at duplicating the aerobatic possibili¬ 
ties of the multi-channel design but at the same time incorporates a sufficient 
reserve of stability so that in the event of a control sequence being lost (or 
misapplication of control), returning the controls to neutral will allow the 
model to sort itself out and recover in normal level flight. 

Racer or pylon type designs are relatively new to this country. They are 
an interesting type to fly for fun with single-channel equipment, but for 
contest work multi-channel is really required. 

The possible range of prototypes for scale model aircraft virtually covers 
classes (i), (ii) and (iii) above. That is to say the scale prototypes which make 
satisfactory free flight models with a good reserve of inherent stability are 
suited to single-channel rudder-only control. Those with little free-flight 
stability (the low-wingers again) are suited only for multi-channel controls. 
Between the two there are a number of designs which have reduced inherent 
free flight stability but could make successful radio controlled models either 
with some additional controls available or with the layout slightly modified to 
improve stability. 

There is another class of single-channel design which we have not con¬ 
sidered—those based around the single-channel proportional control systems. 
These, even more so than the “ multi ” design, rely mainly on full control 
being maintained by the “ pilot ” all the time. They do not, therefore, make 
suitable designs for simple single-channel systems. 

Now a word on engines. Diesels are the most favoured type of engine 
in this country; glow motors in America. In medium (1-2.5 c.c. sizes), the diesel 
often develops more power than its glow counterpart. It is also heavier. This 
means that replacing, say, a 2.5 c.c. glow motor, as specified for a particular 
American design, with a 2.5 c.c. diesel, the balance of the original design may 
be upset by the heavier motor; also the model may be overpowered by the 
original standard. 

The difference in weight can usually be neglected. Extra weight forward 
is usually a good thing because the natural tendency is for all model aircraft 
to work out tail heavy. A forward centre of gravity or balance position is 
definitely best for radio work (25 to 33 per cent, chord). If necessary the 
heavier components (e.g., batteries) can be positioned to arrive at the final 
balance required but modem transistor equipment, with small batteries, is so 
light in weight that often ballast is necessary in the nose to arrive at a final 
balance in the right place. A slightly heavier engine should therefore present 
no worries. 

Any extra power available can also be beneficial, unless there is some 
fault in the design. To achieve a good aerobatic performance—and this is 
readily possible on a good design even with rudder-only control—plenty of 
power is required, always provided this is not excessive to the point of reducing 
the inherent stability of the model and making it tricky to handle. 

For all its virtues in this respect the diesel does, however, have one basic 
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disadvantage compared with the glow motor. It tends to vibrate much more 
and mechanical vibration is something which can seriously interfere with 
the radio operation by causing sympathetic vibration of the relay—to say 
nothing of imposing extra strain on hinges, soldered joints, etc., and even 
cause control rods to bind or actuators to fall apart. 

Engine vibration is something one is more or less forced to accept. Some 
engines vibrate more than others. Most engines have speeds at which there 
is maximum vibration. With a given engine it is important to choose a 
propeller size which allows it to run at speeds which avoid excessive vibration 
(remembering that the propeller w T ill speed up quite a bit when in the air). 

Excessive vibration is also caused by an unbalanced propeller. Few, if 
any, commercial propellers are perfectly balanced, even the moulded plastic 
types. Since these are almost invariably preferred for radio work, and are 
heavier than wooden types, unbalance effects can be quite marked. If an 
engine does vibrate badly on a particular propeller, loosening the propeller 
and retightening it in position after turning through 180 degrees will often 
show a marked improvement. In most cases a best propeller position can 
be found which gives minimum vibration when running, although this is 
not always a convenient position for starting. 

It is a relatively simple matter to balance a propeller by mounting on a 
dowel rod which fits the hub hole fairly tightly and then balancing on a 
couple of knife edges (see Fig. 21). Material is then pared or filed off the 
heavier blade until the propeller rests in a level and balanced position. A 
perfectly balanced propeller will not cure engine vibration, however. A 
single cylinder engine is inherently unbalanced and it may still be necessary 
to find a best propeller position. 

Many of the popular sizes of engines suitable for radio control work are 
available with throttle controls (see Fig. 22). Practical methods available for 
controlling the speed of motors include: 

(i) Twin spraybars and needles—one givmg a normal mixture for high 
speed running and one a very rich mixture for low speed running. 
The engine speed control then switches the main fuel feed from 
one spraybar to the other. This system has been largely super¬ 
seded by other types although it is still used and gives good results 
on many engines (diesel and glow). 

(ii) Barrel-type throttle control. This gives the same effect as above, 

enriching the mixture to produce slow running. It can be operated 
by a simple push-pull movement. # 

(iii) Exhaust flap. This embodies a pivoted flap which can be rotated 
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W ITH all limpLe drtglif-dkiEmcl i/item* the primary ratvlpcd muat be 
ladder. An etcipcustM la entirely adequai £ for driving: m ■‘iJudw 
(riclpee £N or compound), even on the larjjesi Hire erf nnodeL IP true model 
ii fwi flying, or The ti*idEr Brea rdufrefy Large* i^e rudder cm be nero- 
dynumciljy biElDCCd to relieve ihc ticipancnr of afieiiJve load and eoallie 
po^Lrive uiutration of the rudder eoocioL under the puwer available ttmn the 
ncapeiiuiii rubber moter, A mwor-driven rem? is t^i uswlLy lu^eu if uJ 
for single-nhiuinri. nid,de=r-nnty Guiitsol because of hhe srentei tai b*Lween 
y t gni\ lizi uahd the complefinn erf movement of the fudher w die right w left 
rudder pcnitiocL For cotnpletE cuncmfl. and (marannuin 03 arn±uvjHhiHiy uung 
rudder-Hmly, yircuidy Ln^tnutfLBcLK&i control mo^me-nr U required. wttlMiwr 
form iif BiCLuaLOr la used ic mum also be Silf-UCllttlLiuri^ s . .. 

The sLSFpe, even with rwldcr-anly control, is considerable.. Rasu^iLy 
in f ™w=r provides, only a turn cufluol, usually very jxrwerful hi fffoct auJ 

so must otuy be applied in moderation— i.*. M for nhnsrt periodt. If a ™dtr 
tron-TTiL gotimm n held on, the turtL Initialed will -ra^dly develop 
-tpiral dive. Hence i Rat iwm with ralniitiuni Imi of height b accocnphunsi 
by hlwinff ud the appropriate rudder ^LgnaL In effect, lint model ii mads 
in camjletc n turn throi: 5 «n a scriei d partial turns and icLtermtdiate recovErvei. 
The r«uJc ii i»f be a fairly &m«Mh turn or a rtrky rum ^Lih the model tuHim 
from iide to iide—depending del thE aepodynnuie eharactenaucs of die model 
*nd rhr manner in which the oubtrol ia bUpped Technique, at rcjaidi the 
laticr, ho.1 to he matched wish i he behaviour d ihc nuxiul 

VaHouJ tfiher KionnuiTEs can be performed with rudder-only, ilt|™*g)i 
fm- uumtr Lt may be nrmsoty in le-vrini die mndeL Typkal msmuiwfet 
ponihlE ind the cncdwd of oocumpiljhins them are *umnutfud in die Tibia 

m t mddcr-only MXnl ™ apparent lack of rMUy 

w LontroU clLmblni effeec*!. Models- oomlnj: out of _* nirn, for exampLes, wul 
flacuraliy lead to room. Lslcowiwf, a model hendsl taco wind £□ k«p u from 
IobIjie erround downiATiid will noniuNy tcnil to chmh strnnslr uw EboV 

penerrartrin, l^ct nf penetradan and iDum effecis can he nffse? 10 iocnr 
e?rtcnc by nrimnninBjhc model sliahtly undcrelevated fromptrod vnik nonnar 
free Right trim}. There ii a limlT to wftidi this can be em^ned, however, If 
the und=r-EJevation ii too drastic the model mpy lend ra dive and Eos* i kt 
<jf heisht oo every ium and may evta tuck under p.nd dive vmigm in rf the 
ooie doom foUowma a Tna™ovrt- „ „ . . 

Rudder can, how™*, be used to impart a demrn elevator dfw by bfcippLaa 
cd alternate rudder rigoalL Thii mil produce a. weaving motino, rendang 
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fKHTI Ihe start or a liltasL ™:cr¥tjy r Man u t a WTH ik oprpaaic dirciIUuSH 
lecnvery, *nd t-aj q£l 'The weave wdi be ACCanVfmlBd by I.DES pf h=ighJL 
Sucb a TrisriLT uv re nE*cd,i pcratticc la metier wilLuLIC Losing [tie model in i 
complete lftfl dEgrees Turn. but he crtinl effective in providing B mtna* 
losing bcif^is ftL th* Kiune [imE as inaraai^g prtttUfldffll Uld IsoLdlPE B cjefiniic 

HHine. h may call for 4 !nnc number of rudder acriem in el single fiiaM* 
hence a relatively Jnr^g esr^pemem motur it Hcbcsrtfjp. Momentary rudder 
blippine is alw a way nt comhitoiis a 7xtam. 

A typical imUllaEnn h shewn in Fig. 2J uEiLiiibg a standard escapement 
mourned In the middle nF the fiifrcL^Bc—rhe best ppucsm foe weight dLiuibu- 
OOFl. This also ullvwi live weaMIWn* rubber nvuLOr lu be tiHMiglU TO B con- 
venicni pome at the renr K Fur w]lt)dnv4 lor wLddmg wicti b wire hook fined 
in a hand drill, or a simple Enetiwfil^il winder. The escapement should te 
bolted to a pCy bulkhead and The drived wsre loop fQfwwdng with the crank 
ecu netted by a rigid rod to iho cenr crank- TTm lung length of connecting 
rod should never be u-Hre, bs this is hoih uEmcLessarily heavy and too prow 
En vibration effects. Hard bftl*a snip abudc ur j in_ square li the belt 
material for die rod, with wire fitti-nge bound to eadh efrd ai shown. 

Operation of she linkage is leLf-eTjdcnt, The: mdtiasifi itiociofi of the lujp 
ensaiinjj Hie empmem -crank for pinj u translated httii a aiffliiifljr rocking 
motion- of the end wire crar*. This etogei b a hairpin loop of wire secured 
cn the rudder. There should be enough deuiwc foe tbd wilt to slide in 
die hairpin loop wilbnut. binding., bur nnl Excessive cLcaianCe 40 chic die 
rodder cam chaUcr. The applies tn the Innp fitting aL die froiU end. 

The BCTunl degree uF rudder TTroveuteiu prodiKcd can be varied by 
Adrusrjng ihe Hctitudc- of cbe hairpin loop—and. thus Oil- effective nwment 
arm wf Ihe wire crank - reducing the nul-icitm i.ctn to reduce rudder Timn=- 
ismtie and vke v?fu. The rubber mOLor-windinfi, plug can be lilted in the rar 
nS the fuselage- nr cfl uiir side, ji aiosa convenient. 

Thnrt ore, of course* many fusible varisriens nn this thems. It mif 
be preferred to operate chc rudder control via 4 belteank movement and 
e push-pull rod -connected to 0 Tuddcr bn-m. TTtia scheme * llluiErBT«J 
In Fig, 24* using m oormil escapeiuEnc. The ittiLn thing to bear In mind 
Ei disc die ilmplcr and mnre- direct ih-c Linluge li the more loolprnof pe I* 
Fikely to be; ihe less [foe dnp and fiktiuo In rhe syFt?m* th* more pmutive 
th- EsmErul actifHi, 
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Id some 1 csks^ too, k iy.by be preferred to Lociejc the escapeftienc in 
the r'.-ai of the fuselage, when ah-wire linkajt may be tmpk^od as in 
Ir'ijj;. 15. Tbii may be a deaner kmtlktloD on □ retatii'dy Jange rnodel 
umde- a compact, lighcweighi. tscapmienL li in doe a good idea f<:-T smiLLet 
models, whert me escapement weight jus *o be baEm^ed by a otuch Jurg.tr 
weight forward, df ibe model u not to nun que tail heavy. A bn it bzlngs 
tile Erefi edd Of die robhcc mOLut lLiEu in awkward pautiaa Jdc winding, 
csuaLl v ntiZcSaiEaLbg KaMYit of the K'b|. 

'rtiefi* is undue difiudvaniai^c uE idl-wLfc linkage*. Ajjj appreciable 
length uE Wifeleiklt 10 jLL js bD atiud ui.d Lhui pick Up R.F. signals. ALlhnugh 
these may be citrcmcly min LUC „ I her rubbiilu. of un dettriCatly active wire 
part Over iJWtbCf (as eu mOVniLcfii of the hDlln^e] can gEOcnilE elei^rUinJ 
fiolu! Of l! iCrjrfcTcix^c which can be picked Up by tbr rinmp am* cauie jt 
td chaEECf. There aiE Uvc ffiedudj by which iLLCh noise con be eEbniriptcd. 
The sbnpLe^t la Lq luuillr alJ robbing wire (fit ulc:tBLLie> pnrLa finm eLecirscol 
eHAKI With □ piece of plaiEsc tubing nr mdin sleeving uvct the ■■vLn=. The 
QEhcr is lO bond all the wire p-arli with a flexible lead soldered in pJrtce l» 
fthoWEL Lfi FeCt, 2ft, Thii effectivcLy ihorti OUc Lhe sfiurcE nr ml crTcr exile. Fffr 
pjOpfcr bonding thii ]cad ahuUid thMf ria Ey olaO be CdOftected to «n canh 
pKri.DE leLatavc tu the teedvef—e a i be common battery negative; Tld* my 
CdUit more trouble lba.Ii eE Li wcmll, hQWtVtt, if Lh-r bonding ii cifH cnfti- 
p2cre. so ei nor fecofttmtDdod a* aenei al practice. 

Receiver and battery mounting is, of course* quite independent af the 
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zccjjtnf mtal The rtCtivtF itKHlId flSwnyi fct BHMJnsed hehijld Cite 
bsHepei 1ft that in die event eJ a CJmJl JandjnH the bllBtin CBtHE W pft>- 
jertEri n^aiilil the receiver iuid pj-iiiblv dam ntr If, The IKCiycr jhuujd alio 
be nuMlDLCd to minim™ iht Erfln§mwinfL uE VL_hrBtiOFT- fO II ErOfll 

dw engine,, nil [& provide i measure of shod; prnEEjciie® in. i cmh nr lumvy 

an* IMIW Mufttc In KKHE 

prefer to *JLb£ iht itcrivw nn rubber bands (Fig. -2^} ahhouah foia is not 
itiindly cocaUlEfccI Eurcesf#rv wish modem uniEs. ULfeer mei^od* *f* ™ 
mih-p die rEfitivtf down «idi rubber bands (of cfcattni dbreeUv) to foani 
rulSber pjda elibdf oo che both™ of ihe fuselage m the back of a oia-n Mf 
bulUiMd (Fig. 3BJ. AlEemidvelr the receiver rrw? be mourned mu a pL*- 
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wgod imj which %hdeM inLo gruQ’rm formed in the Fusctflue side*, raafeing 
die whole u3u.t Li^Y to jnnuvc ai iB^irod. Io this ease the batteriet may 
be strapped tu the Frnnt of the ply fnv CFw- 29}. Y« another method is. 
tu mount che batten*! iradcpcndEJitly U1 A sepfl-TBiEC COEnparmienT in EronE 
of the (amird cp'r-jn bulkhead —partkwJariy idviantAieous -in bringing '-he 
battery weight wed forward but murine die batteries rather more difficult 
to E=t a'. No sfioefe ibaoEbinB: mounr is normally u&ed for the haiterieiy 
the main reqpiranem bdog ibar they ahuedd be andwred in place wurdy 
■ltd with nil eomeciign* powlwdy made. 

A further poirn Kgaidjng rw=ivcr mounting. The faun rubber £br* 
mWe usually, fo&rr plastic! ■used shpuJd no* be coo- srif u>d rigid, i^r t» 
Alible. Foamed plHtk h in Fn^t, La nor the best material For the job, although 
ajmmonjy used The right decree otf sponginess reqiured U ibiat given by 
about I in. phiclmess nF foam rubber of die type used For mattreEws. 

There h alao the question of the ben way round to mount the rscciver. 
The sauw of engine vibrntjon Es the np-^nd-down irmvrmcni oF the pcsim. An 
engjpjE which miifireia however, will give a adewi-fi feint to the fuselngt 
To rncntmLie die effect on die relay ii ii thcrefone deprable that Uve rtkf 
anmtPTC movement sho«Jd Ik i-n i plipie n-t 9fl degTEea Ip theae vibnrkai 
nrfralenti, Thii nteana that the bra dvHmkH poait™ far the reUy 
axiFiaitme h TErtind when miHifiEcd with the ftmaEure piifpE lit figit iCiska 

Co the Ensetage (w Fi^. !□■>. Thii, inddeotilJy, alw mLoimba gravity 
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dcea on ■ Don-balanced aimaLure U*i Trader* tin- relay chose liable to 
oiuciLLLt in i LJiibin laj>dtng. 

The non useful second oontrok uring n compuund netuaEor, L* motor 
fpefid P This demands- the use Of ■ further -e snip anncai operated via the 
thud position Ob' quick blip. A normal 5.N. craiPmcnl cin be used far the 
rr.iit-nr mnEnd but w:Lh Lit mechanical action rather differently irnn^d than 
when app^Etl to rudder rOULTOl. 

A cwn-pcisitjnn (liOgJi* arm) DC Jour-pC^Hon (double arm) Ei^pttOTOE 
wnneCECCf in schema A or »chen« B, respectively, itl Pi® 31 will give 
■ normal IntBURdiilc rhmitle pe»itaOb and eLihta low or hiitfi speed when 
signal ia held on. This um uoJy hr switched via (hr chir-d pasnsinn, mice 
high or low speed cum-mfl pcisiiinni have to be IvrW. Ie is not a saLLsfsi^-Lwy 
■irangcmenE for normal uw i-n mn.y case since for normal running ihc Engine 
is partially dirocded I'cwnml neUEral) and boLh hi^h or low &peed when 
■elccEetf has to be held! on. TtKi ™ad=f control U ocn available when hddlns 






high or fcou speed- ll H however, used Lu some cases where the LnEtf- 
ftiedcaie ikrutuc: position gLyti enough power lor normal hying, 
available entra power few iEimEs r ut low speed for descent, 

This bask linutHttei □[ hiving to bold a high or Inw sjwEd paniion 
b overcome in schema C which acinpLy eutbs the mechanical iisinii of the 
escapement Ehrnugh 90 d^ieot so that the ewo neutral purirmoa cnrrtipond 
io low and high speed ftyccLvdy. To change ftwn tew to high speed, 
or vice versa, ft b then only ntcesaary to trip th= eKJfwmaic, e^., release 
■e soon as rtw aanLnri pusiuon is selected, It is thus ideal let o|j* raring off 

? uack blip, glrhouBh ii eon also be used efl Lhe third position, of cour&e. 

n ihr jarrer case, if the comic] 5 f held him then iu In termed sate thronk 
pciMEinn. as bdd 3 giving effectively [h net:-spued control 

ThEie Ls usual]|f a deRivUe vtviouge in operating off the quick MLp 
poftitiAA, however, rince ihis i« settled more rapidly, IntcimEdbu? Lbcoidr 
jLe.j -Lbree-imSEicn ihrotcfc) nn then be obtained by using ■ fOLUvpowuun 
Eum-neurraEising etoaa>emEOE. 

If a servo motor ■? used for throstle conimE mnueoirflE, the tMrd pan* 
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uou rqiiu be u«d. TStcft are a number of ways in whkfi ?udi a raqcrel 
c#n □pence :— 

(i) t/ain® a fluapte tkmic meftor drive and mechanical iisikigt, ms shnwn 
in ri®, 3 1 P which u inched to the required ihraule poslton progjessLvelyi 
aocordma to ilie time ihq Donrrol po^Ltkra is held. TTill is ntn a ladsfacror^ 
method foe dj^TofE (although poiiibk for buaci) heGuuvc. it ia difficuSE, cm 
impoiaLblc,. to judge where the ihrortle atoii-til position has SEonped (or 
to scop watbnui over-running Ehe dmcrJ [ixi-ni icir., 13 judged by vL 1 . util and 
amlibJE- raspmiie of moEor perforeiaoec), 

(ii) Uyng a ssngte channel ssn-o wiLh. ccmtacc switching Hiving aequenEial 
txuiErnl, vU, oue-WBj-nei lE^aj-otbec-wny-neuiral {FetoTmiog ed neucral on 
reka>e (d sigtiaD. TbJi tan chE umc disadvflnrBge aa the use of an S,W- 
eseflpn~ncut in that tbe narmn] (neuttaD throtiJe poMiion id intettnedi- 
*Ee (hilf-WBy) and cijeK Eitrirne po^inoti for slow or faar hat eo be hdd □□. 

NearLy alwthe min-arutriliKins e&oapcmenE will prove the best pro- 
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position for motor r-ontred with single drunrl owlpoicnt swlTehing via a 
com^iiDd acruacor. 

SjtecLi] eKapemenEd have been produced for twr-speed -coinrrol allied 
to twin tprayboi arrangemenEi, a sypleal uiiLt b^ing shmvn and deacirLbed 
in Fi^. 32. It may be piefeiable in ihU i^c Ln mrnsnt the iecT>nciarY (motoj 
ipecd: cscapeflLern in ieojil oE the hr e-walk ilthwh thli wifl DormaOT mean 
pdnrdikg Ebc fLtL-waEl eo cans" the rubber moE&r drive back iwo the maclaps 
and loEroduce a source of oil seepage. The alicTnacLve—mounring the 
aecondarv eECBpcEnenE in ihc cabin—can lead 10 Ejntdve Scugihs of plumbing. 

iJFuh throEtle eonrroCi requiring push-pull movements to operate, the 
question b merely one of Biraibgin.^ 3. siiiEabfe mdwktl lirdidgc and Lhe 
second srs-BCTuaioi i= almnss invurjib^Y irKHmced in eKc msin fuacjiM behiEid 
&-C CLrcwaU. The linkage ia Lhisn token dnjough the firewah. A sypicat 
lcbcine tt ih™n in Fig, 3-3. _ hkite that ^rtkij] mounrLng of [fie esc ape- 
mEnt fnr riin-TT linkage ^coupEiiHe is mXitmlshle cthi if the resultUTE rubber 
mntnr length is shnrt. T|ait Ji because the thjnttlE CTWltTol wilt nOE be lued 
■ill tbaE ililmbcj of Eimci dUriHE! a HighE and llius rekcivclT few 1 nLmp lie- 
oeedeJ 4to 1 he cTO^pefstcnt jnotor Even if she moEor dews mxi down and 
rfuorde conErol it Iom, this would nnr vndnngcr chc model 
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Conneti bag linkage i E Ltr^ariiiMy rigid and Usually ail wifE- To Ebrnimie 
ihe pc^whliiT^ of iiufcrFeTcnrE:, ][ be- adv^ab]? either 10 insiilftte or bond 

fiUC t linkages, as previously described! if ihe recover it m aU icnirtiYie. Adiun- 
EDciit of can be acueimp-lLslLed by bending the wlte to shorten os 

Lcn^cliciL the strobe, inraporatiing any mops Ihm may be necessary tjf a**- 
included ™ the throttle system). 

The cnmpnLlfid actuator w^Lh Lhsrd position and quudk blip permits i 
lurcher contra] scevfc* it be ur-l^rd, winch is sbou; *hc safe Eimk to eo 
practical single 'Channel ™wk dmpflr equipnrjeni. In this the 

lJU-ck Kip cnntTLil 1 * used (o triage* the motor CHEttl i*cap«nePi and the 
tiocmaL thud (haLUng) potion linked lo clrvnbnr This giwa, In eJToa, i 
i* Lee live ekvp^rc trim pos-kinix, eedner up or down (mat bath;, mwtin§ tu 
□tultiI pojinnn of. celeaw of the ou^lpgJ sLjjxip]. 

A typical system. Ofing a. Buflincr Vuikcimp wbb *Jcvutcr Itap 
it shown trn Fig, 34 {the added p]ate being ^kiiBk drsipflii » P 
vide ihi& failin' ar ^ aoppBed witfi Lhe necwin «tn EoU-iwer nnd Win 
eflHDGdBu the two drirarv). Up elevator mueumcm: u ramlh 
[fit the Lhird LTinimS position far enhanced maraseuvrubiLny (e.g. fur looping]. 
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Dom dcriior ravJd equally- wll be uied for improved peneEnlioit if ate- 
Icrrcd, atmpty by revelling the end hnk. 

It should m noted thjr with tick dev-auM, ii this p* odfrd, the devimr 
should be KeodfownlcilLy balanced to relieve the escapement Q f load, other, 
vdie tbe power available From the cscafrrnmc mgtgr may not be auifiaeuf 
to lLi-iPI jlc Lhe elevator -BgainH. the lirtirtiiti in flight, 

Although tldi vysttm is highly pmcticaS and prori-ier three positive 
irittriw eaatraji nnd one noo-criuoaL iclcctivc-iequcfbeLaE meit-ml and 
^eems very easy r master on a bench ioeg— it denmndt ooiuHflrrahle Ait) aitd 

operiCDLc [0 handle lucceasfulijj under lU^hc Lririrl iiiona whcI3 [hiogi happen 
rapid]>■. It is abwi the limit id wfini cp b^- masiered idth p«ss*hucmn 
J™Wt-m cEnalniy a limit in aunptc erndtepk ewitrol aysiemH operarHl 
by langt-cwhanru?] eq^rmenin Vthich are the aiLbrject oJ Ihij prestiat boafeJ&t. 

A LcriaLn sj^ipljflCiEion ol thr ptribEetl] ia poiHble Using specially dr- 
-:pnctt c«tn] bosn—known as bttep —wh r ch. rcliEt kuaifJiEfurwn rd 

□jcULinicD I movement of a ^tintml. umk (or Aurblnf hond-opmkEcd iwftelv) 
ie* tlic required: aifim] iwiichin#. in other word a, movement of the oHitnd 
•tjck its ^ den red control potitioia npcrjces imtuiunl or eiectH^-mi^hatiiiL^I 
TViscc-hin^ gm to send out Lhe appimpriafc number of pulaes urn] hald*-sw 
aiitotoatlcidly give the quick hiip signal if ibex hVrjichLng posatjua Li «i]n.ted. 
Bleep bniM can offer a dcfloiiE ^dvantag* in this retptcc. provided they do 
dim: ikip nr miss a pankuloj- sagnaL S*m\c are very reliable, -others are'nDL 
™ a bleep bos which pivc-i w-oog signals pids the pilot in a mi prahkrft 
thin having accidentally applied a wrong signal by the norma! pbih huiLr-n 
nriiUnt 

AiuiLher cnntiol tyatffli which nhuulrj be Included under ounple uitpjir 
channel ^serption ia coupled aiktou Bind rudder, Ihe rudder ia a vkimui 
consj uL. silemaii art not. M-dh LLuns with inulLi-dianne] oontrola ace ie- 
conipLiihed hj ailenon movea^eni iLane, and mr much smoother- as 
> Lun«qLteci nr. Aiicrori3 art idao the fflM iwilablt control surfaces for 
Pioduang li-unfTnLlcd joEla. 

Ssticx adding another sepotaieSv stlctfied ct>ntro| movemenc id DOl prac- 
ticaJ wsth Ejngk-chaimel equipmeni, Lndepcnd=nc aileron control Li not 1 
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proposition. Il fcUfe brfT, iygae?tred H and tncd K in plpce cf :uddcj as the 
primary CODLfOl but with liltle RMCCIfc It k rwdiJy POS^ble, howEim, 
apeJ*i« aikcufls mad milder t-ojiether at a common cratml, with iJic pos¬ 
sibility of cnnKidcubJe: benefits. Far eiampk, the rudder jnion con be 
rrdijcVdi retying □□ lIil - coupled tuition mD¥emei>t to fliaisi Ln proJudn^ 
beitcr,, -monther turns Eo many manoeuvres. however, ailerons- and- judder 
may require I® lie im^ved in oppuuuon—eveo Ln turns fc.s, a little top or 
opposite rudder tu keep the rose up)— s* a coupled aileron-fiaddea: system mil 
kk necessarily improve the *£ope «s rnumGeuvrabiliTy. 

k il atzktlF necwuLry tn operate mLcfODs vLl a Jell-<eEtilLnB motnr-dnvcn 
mum (most conveniently mounted Ln ibe ciarn of the wing) To couple 
■ileToos and rudder movement iit h liven O&Jj ncfitstiry to mange that the 
pruthfinlr-aL mavtmeni do the basic e^capennejir Gtsttr&jianding to a rudder 
c^mtrod podtton Gpeiattt a iwiich tor a let df iWiEiJsing cuniaciO co 
a^r^ase Llit aileron aerra in tlie same dlmtciuo {uc Fi^. 33 *nii d&o Fig. 3fl a 
Chipper VII). Thus righc rodder would fl]w auioaruLLcdlw switch die aer^n 
in left jdernn down, fight aileron tip; rnd kft rudJfcr the feVcTiC aileron 
operuriuci—bath rudder and ailerons ailwEyi n=CLuii3itsf ra ntLatai on release 

of sijpifl!, 

PTupoftpunjiJ etifiirol movements are alio pnsribie, ttutig sinsle channel 
erisripanen( a where :hc main signal is pulsed or otherwise modified ta piovidc 
3 much more fophliLieaEed CMlU(d le&pOPK. In jliCh Gam a pulit bos or 
bleep bus L> used ti the- itammitter end to jimvi-de iLutuble signal, modifica¬ 
tion by me^hanicn] **t electronic twitching wiLh specially de^igM-d servo¬ 
motors It the receiver end. All feudl system* enrr-e nutkde the scope rrf 
idrapk single dwinnel tf?aci and most, have particular limkationfl In any ca-ft- 
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Boat Systems and Vehicles 


R ADIO control, applied Eu mode] boan u-IEen [jemendous SCOpt WLCh quite 
aimpEr -syieemfl! priacLtx&liy beoaiiee boat cm-icinli a re nofi-crjiJGd.. ctmi 
is- CQ say control failuf t Of mis-dirrsttuAn m nnSy Jctety cau&t LULun venience 
(or embaxrasBmcnO, and tiui dimagr to the craFi;. "fhe radio cotfuroiled htrt 
thtrtfore Q?tn an opportunity of enjpyLng ttv= hobby with a minim um of cnit 
and a miisimum uf task Ed the equipment involved, 

Mato apflkaiion ti to po^er bgati, driven ccthei by clectik- nrntars pr 

lEKaU. itllet'lljJ Lumbu^4iun etigmes (wat^r-COfded dlffrelh, musLly, m thi* 
county aUhaugh Jtiow mUlaf■—air or^ed and WiEtr-COOkd—are favoured in 
America). Rj.dio CutiUul fiuy dsu be applied SO yacllis- bath fftr steering nnd 
hhtet handling. Thia k hu^^cT, nepresenrs ■ mchei naorc l,pcdiljed demand 
and Btniidf! tht IC&pc Of ihu chapter. 

Tht SiLoglc-ClLdtuiLE fetfiiver \nn provide jU the COiLliOds acceiaaxy ra 
mfliiocuvic a iu odd powLf feajt, wuh many ;iddELkmiil contrda iviilihlc by 
™ai of aeq uenct awLLchiti^. Sequence *vrirchinsE li perfeoiy a^epLable wiih 

boa^ls CVcO if H»M saLuJ-iLtuiy Eur niuZiiplir CDO&UI 00 ailCjilL mndela. l>ie 
main control,, St wilh air^afL, rcmaLn* rh? rudrfrr. NtJKC in Ot dcr nf pxeCer>- 
COCr it OtfHBf speed aDil mutexr reverie. Then nn folEow- mijiut ^crvieo p such 
ii lightB, firing iminia-Ture Tcnjicdties;, raisbig imd Lowerine an anchof^ tui. n etc, 
Beciuie oE she huvicr b^ads^ u am-n is necr^F-ary for rudder ^po-nEiun. 
Some hh-iIJcTb light rooddfc niny use escapemenri *utoctsful]y for rudder 

^uutruL, pnjvidetl ihr rudder z\ balinoctL 
Even □ hidanced nuddei 00 Eirgtr inudck, 
howrt'i^, loatly demands a aervo naotor. 

Rudder b^Jrnce ii provided by 
locadnK the hinge line or nivat point back 
ftOfB ihcr Ecadmg edge. |n the CM of * 
■ftaE piste the LenCie uf p-esaurt i s 
approsimarely edae-riflii back fmm the 
Ifcldina fldge fief Fl^_ 36)l if the nudder 
is pivoted sbaui shk line it will be fully 
balanced qnd require u mLnimUcrt of 
fnr^u to dE^pl^re h to one side of the 
Other. A pivot pnmr fan her 1 h ^iH un- 
baliiDCe the rudder and also ECOd lO 
make it inofficiimL A pivot point slightly 
Enrward of rhe fltl^V balanced po*i- 
tn>n gmcmllT giyep maximum rudder 
edkieocy, 
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30 SINGLE OUKNIL HAPLU ftlHTFft 

T u-H Lnr t\i Oh e.Iow mjxwiw time <d ■ marine model to coni re] mnv-irrprnt 

_ hkJ tk ona-crlTical namfc of the cmtrd^ioportiaMl or 'prcgTcmYe 

cwunjli are quite fcasJble n oppowd to fuii or bang-fens connida used 

on iircrafi r WtLb. simple prosieaiLve toniiuL the rudder k iitched 00 a cerum 
gramme a carding la the ILffl£ ibe Eigp.i! Lf held nn LUjU sLOpped kk the eJQEDJlcd 
position required, judged by The mponie cm the part or the nfiodtL True 
proponiansl continL prudueis a conn-at Tjwvernen* m pruportioai eo- ■ mo?e- 
n-jHii of b godcjoL stick, knob of wheel and Li nor prtAl with Busiple Bingk- 
^ hangir I cqitjpmwii unJess A w bleep 11 boi it UBtfd 

Using a ainiJc channel mn^u acivo bb a projp"em^e mntml laLLaCOT, k 
tafenruat be adf nentnluunE- it ibsmly %wp* where ii i* when the mnuMM ii 
litep otF_ In fan an ordcniLry dcetrle motur b ill ihai is needed fax the imo 
aa tbit caae (F*g. J7), Thii ii suitihk for ooncroLlang stow end medium ipted 



enft (e.g. eteeuk mwUxt powerpef) but experience baa shown that * self- 
wtnJisns nuldtr is vimHlly esvmtiaJ for high ip«d emt £e«E- die**] 
powered). Many optnuon, cm, may Eutd that Lhey prefer a reLE-neutr»Iismg 
rudder cvwi nn the dowei spend bcwti- 

Uiually the leLEHaeujTahtina jikHcm- serve- can be modified to proue«m? 
aotLon (and" vice v erta'i b Imply by reamisgemnic of eornnecriiNii or a change 
uf 00DIM disn. It caa therefore he tried oui both way* to Ke which 
Ibr Bon prucricaL control reipHtw. If Ibe fcEeva mod™ ia ■p eefiflo — fcg. atJi?r 

pro®jesBFve or lelfnaeittraliikifi, end nut cDpahk of dunging a*er wiih simple 
mDdLQeaiLort—it is imponBiiT ro purchase the right type initially. 

The elertric-pGwaed beat often mnre cuntrnL possLbilidtt than the dieicl- 
powered counterpart* ildumgh n™^T ™crktcd id lower sperdi of c-rcnhnu 
E*tb types of power unit ran be dueled—the fcurmce by redinring the cunnl 
oi v -]^pe co dir Tiwiot and tfic latter via a convemlemal aircnft-Typf thruttle^ 
but wily the elcctrk motor c«i he m-Etim d. Reverse ii pFfccdoBl with a dinjd 
if 1 suisable ffarbejc ii hned h bgt no itieh gdfboiea are produced eomrn.«rckl]r 

for model ^rk. . . . 

To reflow addiuouiil cunl-ra) je tvllc s 4 compound Type Jctiutnr :■ required 
yielding ■ third awitehing pcisltLo-n independent of the- ™n rudder mavoiLsUi 
friEhE or Left}. If BUCh j penitbn ia POC tPflilfthk nq ihs icfm, then a craSi- 
HMind escapcinHlT CiH be used, OOnnecred SO the ceceiVE±. and cxnpJoFed 
purefy as a iwiceh TO contmS the rudder servo nw^nr and *iVe the Lhird seJKTLve 
iwftcliinB posiLion Cirr hlg. 3fi) ( Note Ehit ■ MQWU aeiuiEOr cm h« uied 
to optraitE iwiichini ip : — 
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(0 Rtv™ 1 simple clEdriq: motor used Ha i rudder lervo 
aelectLvc direnjoii £nd ptogicsuvc movcmnn 
Correudy a-ontdi a rnustusmm coun-ected cu vnwk progressivrEv, 

Ciii) Cnereettf switch □ wU-cecvtaing midti-ieivo- 
Ou iome La-jft rt muy b= possible to use the compound eicapemeu! -rwve- 
BflciLi for opEfQiiitg the rudder direcc, as prevkhuly mentioned. 

The third fwftdl£tt positkm con iben be tiaed fpp addition! ojnircrf 
pervieet in HLVLru] way v\ i ; — 

W Mulur speed conno^-VB ■ TWD-|MHaCMSt3 F twq-neiftTJl eKapnncnc, 
as with asrcrjfc iqoEorB for dicael {or ^luw muLurj ppced eomml 
—via a motor or rr»Tor-wr= , o drivifut d puLmtiomei-tr 10 vary the 
CUrtCHI Cu the mam eEectrjr motor pQWiu unit 
— via a cwu-pouriun etnapm^pi twiidakog puc pan 4>J the main 
itinEOf bBEitry auppty f 6 r speed couuroE on ihe main dearie mnror, 
—VU Bel £N cttapejnEnt whidl Ln ScUCiul gives normal fnr^'acd 
speedj in unc ooutJuL piKisign hnlf speed (c.g- hy iwrtchiAg out baff 
Ihe iricdn hitunj); and tn ihe Olbut ..cmrr^l "potiriOH rcyene hy 
fcVcekkLfi dte ^iLiricy of the main bmtxy ounmeertons ipcod 

and aaitta ate chon idccietd in. wquenDe the third poaiiiun. 

(10 Sequence operaiion of muEi ipfcq tontrola. 

In ibii cate the third poiitmn qt quick blip ah the main actuator ia 
UE-ed to seep a non-neutftbHi^ ^rtnaior *r sequence ^wicdicj Eaih 
position Ja connected in nnd shun capable uf aciivnTiTijj n wpani^ 
ccfitrol sefsice—r.g. mocor speed, astern* ntnniivf up ^ flatj, etc 
etc. Any pmicutar rcmtrcd rupwiw rauac be «lectEd hy swicchbuB 
diroujiJi ibe BppmpiriBic sequc-OLE. IndiriduaJ eunim] circuita tnay 
be ncruHsid bp ssparire tLectrk moEnn or £teipements, at 
■pprapriate- 

Althaujgh cIie ih<! qf a tf-que-rce iwitchef appEm ownpEicatedi ic is ■ wry 
praotleiJ. splcm And one which can gfw fAcdlenl ™idh. In in skflpJeai fmn 
the sequeoCE iwicchcr rnuJd provide thrcr pwidons (in sequence) tcriAtpaud- 
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lll^, Uiy, EO tttOEflr iEeltIj mntur stop, mutor CC^crtC (with SB deCtrk mac nr/ 
T&ii h EGgLiher with mel*£Eis-e rudder ooIidI (progrus-ivc at bati^-hiing ±% the- 
cue may he) Uiould gwe lasmpletC manoCEiyrflbUiEy. 

TliErE sue, of LLiLuae, many ll lBIMli fC &Etl£UV£S whkh can be usfj 
Largely i% ill nutter of mgenulty in Plfapifling for [ibC MCrtfliry cunLtful service*, 
which can he operaEed through sample third poiJLMMi swiEiJiing tort taut ioter- 
Fenng wifh lbs I^Lp rudder action- A child po&iiiofl muLEnt which hm to be 
held, for Example, \vjji m-tan rhar ruddrr CMUJd] Ls hut JVailabfe until k LI 
rcPEaiEd, Mote- elaborate syitems generally employ ht-cep bGiet to pulic the 
rniun ilgnuJ :ii\d rnrres-pnndmj! matching aCEUftTOJS. Samute tyilemi, iudl 41 
deicribed, will usuaJly give comparable mules and probably beEier reluabiUcY, 

Regarding jn^cnJIniina, a bone hull ti Ear from LIil l-IluJ place lor lodELUg 
radio control gw beCMBCOt thr rii* of it getting wet, or fouled pf qfl flora dicif] 
motor {ctic rduwl on diwll ihould nlwnyg be diiecicJ uvrrbnjrd vu pn gj| 
trap, m any esse, to *™d tn«s inside due hull). The rwdvcr r bang fight* ii 
genernlLy hert placed o«r the bowa forwird of the engine LOruparLmsnt (see 
Pig. 4 f>). Ie nru be prowled Pgri™ moisture by endowing Li cxunpJeteEy a 
polythene bag, mating off closely around the leads with a rubber band- Any 
tuning adjustment xacoomy would ha ve co be mnde ilm^Lgh she bag, which 
is not easy -md may be unpossthk in some curt waleim the b:g is cur nt dui 
poir.r and, say, bound to a rube fined over chi: cuning ptimt Ibe mervo mo-ior 
operating die rudder ii generally beiE placed ufL aad (early Mr the rudder 
in reduce the length of Linkigr requited. Its awiEchin-u; cuni-acti a.re very *yi- 
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cepciUe co coironun, pflnkcdailf Lh 1 *ah water aunoapherr, and h should 
be inspected rcguJirly, 

Barucncs represent: 1 m^ur wei^c (large* sizes normally being pr*. 
ftrwd fur boat opcmrionl and can be placed am ccmvEnierii or necessary tn 
mm the bcac conecily. Ah inacrmedittce wiring ind tabLing sHoulii b>= 
kept ii.i ™r[ as pc« L bLc h preFerably iaEhed or bciund in cable furm. and 
secured tn suitabLe pdius m the hnU raibe-j than beinj; allowed LU bv loose 
m the boEcom. The uHibility ol me^aJlk Ibitage? aeneraEUag Lhierfcrrnoc 
shnuld also be ootuider^d^ c-iliiOg lor banding or tubuladon. AJE electric 
motnr? raay tn he ^upnrcssidp io^ Ln .eracr to ivdd inferferinff with 

the receiver (aee dialer Vlll). 

The aerial uauady repiesenu > ptoWho. ForrunaEdy toiag ran B e i* 
■KLdnrn requllM wdh mndel boiH. and lo r ^bortei neKfij than lEr-ua] wtU 
Mfi*n be afl-jifatfEOry. FrcferaMy h however, h should be ciwtcd venicaDy 
rather than bu-ang hriraonCaDy (£.%.„ be I ween matis) thus taking ic mn of 
lnc = 0' WinEug rmining the Jcngtli of iJie boat ->i well R * giiing ii r 

gieacer CJftCEjve height), The iu2iLi| le R d from t5ic treeiver sbnuhl DOt. 
u ™«™l7i ™ taken out with the uLher leads if die urUr wrapped in a 
IM.yLhenc b. 1 - or simi^j wattrpfOur cnnE^mer. Ii stiCHild! iLwiva emerge 
^cparateJy,, dexu- of R U the OEher '.v:n:us a apain to ilbtiouiic pny pri-;.t ibilitv 
otf aiHcrftrtnec, 




ms* 






MndeJ vehicles iCpiLBuM raihdT EmL]ir problems to m«ieJ power 
bcJEa With veering a-, a main can urn] R nd men.”.! speed a E die chief addj- 
i:uaaJ Cwtfjol reqwred, VnTy ^mdar mexhoda tan b? pefc^pced therefore— 
o.g iP usrng ■ moEor icrvo for lEecimg ria saiEabk mechan cal Linkage and 
sequence swiEchiog for fMOf atop,, stan, reveric ? e|? 

Space ii imullfy muib enure nestriacd, nEEen vailing for cranuitiog 
^f the comport cues. Thim may vr^L| tncrease the p^sibiiiEy Lit in Eetfcenter 
due TO Elbe pumcnuly cJ electric moton and liye wiring tu the McLv^r— 
hcoce compluic tionding mjy be eimidat {uk| even [he Uir Crf bunded 
iheathLDp On wiring rum), 

General dEiaiprioni &re af very liEdr a-ie in ohJs CB*£ since tich 
Tcbide type, lfre B-d desLgrj peprcHnli H ipedfe problem Off btE Or prdMemi 
In be sorted Oal by the caiiKitniefur. Swiff Eyplul arrangement! afe shown 
rfi pcnirftfied diagrammalji! form In FLg. 41 , which emphasi*:! pme CdC The 
ftteHM requi nrnefiiEfe. 


















































































CHAPTER VIII 


Installation and Operation (General) 


T HE simple THilia eoatrol receiver Is tailed upon to operate under wsme- 
vh-uc critical conditio ti^ js well » often being subject to mectiBJkical 
vibration *nd ixitdiniLkal ihocfec. Tt fc and the bctubkmp ire euentuLly prrc»ioa 
devices (or should be, U they ujc co be j eliahle) and hence the Lnstallaiinn 
which Is L'.impJc i-iiil around them should be equally precise and cjkFuIIt 
cumpLpcei with repaid in dlcEiH. The jiLai -jii Jcy of inainlLtiom require wiring 
up to compete and she mdusion of iuch components ns iwiTche* and meter 
jacks (not iLwnyi necessary) wbch may have 10 be purchased Eeprifnitiy n-s 

M ■ ■—* ■ Ll b_ 

TVhilsE aliens switches are almost invariably employed lt: env-off switches 
on model! they arc not alway-i j latlsi’actu-ry dunce. Slide iwftchni witii 
definite wiping action D^ntacts arc LftfieriiHy reliable but Lbo-ic which rely 
on a. snap action {withpui moping) eao eiufz troublesome. Toggle ^witches 
mit i;i , -rji t fBiPy unreliable *nd csCEsaLvdy bulky. Min ill Lire toseIe- rwitdKB arc 
bura to come by, and usually expensive, 

Receivers wsiojE a single baraey supply require only a tinglt pole switch. 
4 doKihlt-pole b witch may, however, be used to swicch the hattar 

icparandy (bm aimutfnoeourdy)- II a double-pole twitch ti u*ed to switch 
hath high temJon nnd low tension recti vu barter! os? [on one pair of cor.rnciil 
■nd Lh,c servo battery on the other paEr of oootaett, it tbouSd be used bn die 
mmrttfin iutftBtive lead in Ihe farmri ease to dj&conuKt fe-rh bnTt-erie* (ace 
Pig. 41). Theoretically, w pvrwc vdLve circuit!, Lt jb only necesssiT to iwicdi 
the low tension battery mike- whc^i this ii cut off no hi nil tension curr-cnt mo 
fl^w through the valve, Hmevctj there axe dingers in leaving- the high temioo 
boncry [xwencijilly live and it took! discharge Through n fluffy ErEOuiglink 
eapfldiM with dvr let apparcntiy iwitched off. 
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wiring with sound loldened joints Is cs^cntLal. ThU job car.nnt be done 
too wcli Probably a majority of faults which develop in icmce ore diraedy 
ETAceahlc tu faulty wiring. Ii la not enough dial the sy^em work - ! 

Wmiig ]* wroth a chapter on its uwn. Suffice tr ta say that proper 
■Jter w-ij-mg up. The wiring—and nU uridered juiois in p^TtiLLdar—should 
bi- tMyrand Jfproildl. 

Par Lanvenjcjicc, w 2 ril>fi is COttUftCfily termbiolcd in multi-pin plug* 
(Irrtn ihe receiver) hieing multi-plug icekEts ;tu which ecTmjcnr find 
haitEjy wqrjn|F ip connected). Arntrloafi practice Lt La |EHve the mndtlier 
m eumplete all -soldered joints (eja. recEjvcrs are nnt numuCly wired to m 
plug, ai applied). British (and Ccmtibrncal) practice is c a supply the re- 
eriver wired lo a plug leaving only the ■ciitcrfiELl eiieuit wiring rn be cam- 
plctecf on the socitt In the laucr ease ihs sL±e of plug and socket b 
fhued hy thnt supplied. Where no plug aid socket h applied with the 
equipment There :s a definite teitiptaljciik to use anc at ahe lOb-miiuatLije 
typc^i (fllthoufih eypenaivel. TJihe^ however, do not dw-ayi produoE rdiabje 
ce-nnecri-on^ nor are they as caiy to solder to, The Laa-gcr standard sbzc 
niulcj-pin plogi and soccers are os-uaJLy bear for znosr Imtallirinna, even if 
appearing umuccfs^ warily b^dky. The csira weiitlic Involved Li tiedigible. 

W r iTr ^iw and type h alio mo^t implant. Stranded wire shosnd always 
br -u&rd for esirmp] cireols wiring nnd not s-niiilei than J 2^-004 siaLe (ice 
Tiblc on pa-EP 53 !). Tlif rwiFtancc of wiring iocmiEffi quite rapidly with dt- 
crcawiTB diameter h Inag run of ^rry thin wiring can cause a ennaider- 

able voltage drnp. Thij b nl»o h pciinc In fiv™r of keeping wiriitc lengtfii ai 
Sthon as- pranjcal-—bearing in mi-nd eKae wifioji must never be drawn raur 
™=tween using poierx^ as ibis stiEs**^ (Jk soldered Mnts unnoc^sarily and 
it Biking foe enrly failure. flnblE- mn^ should ibn be E?«d (F If. 44 ) oe 
bound witis plasfic jJMvlnf, etc. Rdt sirirpnble coEoMr-axf^d wiret, now 
BITBaiBble in dvil ^mmLify. offer an eaiy way nf muring cabling: withaOd the 
a^cc-iaity oF Itindiug iadiT-idus] wires lo^clhcr. 

Normally differeal L'uk-Otcd w\l£t arc U«d tm ;3L!fc:cn[ sorrk«s Id imk* 
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34 SINGLE CKAJOfEL RADIO COtfftfflL 

k easy to Kcrt put kadi wheel checking, end il» Identify leads Frem a re¬ 
ceiver or scxuaior withnun resort I* tndiK bode into the clkiill There u 
□u iiudud colour code adopted for model radio contend wort, but etch 
manufacturer wiIt specify the connection or pitrpe*= <sf the JiudivMiiil cnlouned 
wires on hli equipment- Typical umje fnr gEneral circuit wiring, is 

decided in die Table., although ctoi ii. by no mea-m ti^ed pipeline and fcfir 
EM^eiaAfUy crariscenE wish tome manufacturers' use of oohwri- (Sec Tjbli 
on page 60. 

tkncral msCaltariotL attELOgemencs hnvc already teen summarised a-nri 
described in. CbapLeri VI unJ VII. SunfcE lusher nrMct hUy be iddtd COQ- 
rjcTruci^ battery eonMCtblU for Uic<e are LilCcu a sOUJCc d crouWt. The UK 
□E tntEcry bojcct ij convenient, bin Lhe CuEiEief O^alEed is OCR AiWiVS Te¬ 
llable. Krau lEwsild no? be Ified far eonLaCS iprmtfr A1 ll b -do e_ reliable, 
A bury landing ep.n (guie hrnr contact springs Lriru'j^ti Che Inertia of the 
httirenr Ewaring aigiinvc ibem, and loss of COfiuMUiflL S.Oflp-GIL type CM3- 
Mtfpra (soldered co le-ads} ore standard with emnui ry pra and li^ra of dry 
hfittETira (*ee Appendix B And genenilJv rafciibk. [tow, anitrnnl coricaca 
between Inver-type small high vpliage tflCEcne* U nn£ always as good at 

desiiedL and i rubber bind wrapped mind the bittor to pud the ends 
locether ir often a wise precaution. 

Ordinary ptc&i s4kL soldered to wires and batteries do not make jpoi 
reliable anap-oo connecdoot. FiETaiLi widened to batteries with twiiEcd 
connection to banery leads art likewise unreliable and should r,e*. ec be ujh! 
If in any doubt, tokkred ooniwcsions ace beic—eoldcrins the baLEery lead 
either directly to che appropriate bakery terminal or co a plgiflU mfdMd 
to (he battery, Never cake chances with banery oofmcttfuni. It jkt iA 
not wonh h. And always irtake sure dut "here is no direct " pull n □□ the 
bsctrry connection which could CAUse die joins: co fail uodex vibratauu. 

Baciery insciUaiiuG and coonecdon pro b Lem a are minimised uongi 
DEAC birEcfiea for all service* where che batteries consist oF one or mnic 
packs of .nd: 1 . IJldJ cells itlaJe up Eu the required yoEcaac. Such barenei 
arc bdE avaibhLc Walk prttls-iEUJ tM jllcid^S, lakLug ^HAp-00 mnjiEdcwi., 
1[ ii thus unJy necessary i □ ioJUl-j inacchiofi precs-siud. fasteners co iht 
kadi and snap npSo the balLexy Ear cucmceiiua. Ic L3- p however, A wise pre¬ 
caution to Ji[ a -eeliui rubber hand aiuund baLLcry And COlldcCCtOdS, as shown 
in Tig, 44gj. TO gLIB rd agasiqst any passibilLty ul the eonncCdun vlhrAtin^ ofF. 

The use of DEASt ll cptihriesd esMnlmJly m ]nw ™JEage hfllTerki 
(7.2 volis being i nofiMl nH^imim DEAC bBtterr vrjiage, nJthat^h latter 
baiierka eon. be made up}. This cover* -bJE die range pf actuB-aj valca^eA 
likely to be required, and die power supply for *U-traoEHcir receLveri. 
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VflJve-ciamhtor receiver^ however, wid require a high Eeopoo binWf 
nf higher ^Hjlrage (uj%iiiJy Jl.$ toUiJ, The* ia aviikble is > itaodaid rype 
with press-itud AermiiuilF, AE nil » simphEyipg panDeccian. Thui banery beotes 
can usasaljy be eLim^naced encixely, chc baneries -yraply bdnf pcess-scud 
cofinectEd and localrd in a sunnldc comparcmenc. Fu^khig around with 
ligtiiweEghc foam plastic died fields tltcin secure Ly in el *clc 

Power 11 picks kl ha.V^ alui been produced fur receiver 1 ictuatdr unifl^ 
contisciurt of iffldAL-aofiiBd um[? pev-er-^d hy g single DEAC battery and 
igMjng Ixrih high (enskm [22,5 ^lf) and kfw Wnscon (1J and i vole) ouc- 
pdti, PeifarmaTKe of die ,L pack 31 L* kepc up to imccb by redLargifui 
thE single DEAC battery * At oecea*aiy. The tvuLo application at \atih 
power pack*, bowever, u for ld mulii 141 iiksiaiLibOns md vaLve-Jecnumr 
receiverE. where ul Jaasl rwo sepcLrACE |OV0 ballcrics arc reqniTEii, together 
wide receiver H.T. mimM L.T. supplies. They i:e expensive iq 4 have no 
F-aniculsr aJvuiliu.cs Luc single-Lhiuincl mstnJ3m inn-^. 

( OpcraEaoEL, iclllng up and inning Brlia 2 |.iTiwpl| are TUffUadlf ipccific lO 
iiiiEjvidUjaL mceivers and envered |ry manufawrcfa knacrwctiom. Where a 
receiver ha- berth R Feiksidvity Add A tuning control the Iwuy Are idler- 
dcjwctdeiit fed 9iime e^Eens and alterackm of one may affect the OEhtr 5 With mdil 
modem, rtcervers, bsMvtvET, r fingk tuning omcrol enJy is Used nnJ die iet 
ean be Eimed! m^r-Ely by finding the cic.-cmc jarifiL- of Bdluiunetd Ovet whseb 
the receivAT wl|] respond (ll malted by the clicking of the fElay or gperatiflG 
nfi dk BctLLRtnr) und chcn Hiring The Adjubunent ui mid podtion. 

If cEL-elver end Erananuiicr axe TOO dose, the receiver may be ivramp*d r 
■whm LLining j 3 obvioiuly [mpOHdble_ This is not likely Eo eMrcnicr nver I dii- 
tancE df ^ fEW tlOWf"fCr, wills iht LrOnsmiLLcr setisI rEmnvrd Of rctTRCTOd, 

which is o cndvenEcui diptanc* for iftldd Tuning. The mean vetting for dw 
ruoiuR csmrml is then f-uund by fflii,. as shown in Ft$_ 4 

Tc is nhsohifcly neec^sary (o repeat A HLTnilar luning ehedt at range- 3<Ee™i- 
mendacicini for di^AIHC for the JUIge check vary v,:Jdy .Same BiLlhuriEiei 
ifijRy vpcAk of 300 fi. or Ims being more iftari b-.!C>.| un^e since EtTe?i:CLve range 
is cchnMdcrably increased ooce cht model ei in ihc dr, Otbrm racrmimeiid 
3 JOOfi, or mure—-u which disunec Ie » praetleiUy cmpusiible to obicrre 
hand =ignJiEE aod esiANllh chc necessary luisoh befwEec: lhe person hnidlng 
Lhe ErnnsmiriET and The one holdicifi ihc model. 

(Jn average, a range rflrrcfc ill 200 yard* shoukl fiSve VACisfACtury Oanfe 
in ibE air fnr normal frying—be-r in r Ln mind! due ii should he dnuhlEd under 
sucb p?ndLiioni and 400 yard range t* ibouc die IidiJe. cf vUuaI □bsexvmtinG 
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at to wbuch wnry Uie modrJ U pointing nod cnu be controlled -cffccuntr i n r^ 
wiy. A 300 yard range check would b# better, bui not all recdT-er* utij 1 
mve uui B^und-so-fround range provide MiiisFeciDt^ Jiin^c in the *ir). 
A range otcck ai over 3CH? jar da Ja uiuolly quite unntLt-fcs;Jry-^. r iLEpt to 
trLtaaiire emrenic gmiind-to-gremnd radijye or the receiver—and d«s not 
caDmbuie anyLbiiis u«fut ir. ihe way ui setting up or ruium 

The first dung x> establish when enndimine * range check if < 
r>f Mj-.n "ill wbe.ichy tifitFi people l u elu-li ned know Lvhiil ia happening Qf wba[ 
airfnn is fttJUzrcEj—e.g, m Jong U [tw pei^nn homing EIk mxScI teep* his 
bflcfc to ihe pcizon holding the Ejamrnuri<f. no signal lx loquE^d, When he 
turns to ficc ch* trammiEui a sigiul ii wanted uk! the type of atEn&l &^an 
he by Hit (WfcttrcCL^Ed ami—ey. ld ihc Tight lor ri*hT rudder, 

j ^ ■ C Dr nj ^ ,, ^ cr in£ l overhead, for EJiird prajtuxn (a^sumin^ liiaE |he 
EDOdc] inucxrfxuai ^s CWtlgWitxaci *xcapctrani). 

Tuning vHQ probably be modified, it a iLfii^tKE—e-g typically |ta *dju e c- 
menc enhcr ride of Lhe mnan potion to Id** ihe ^i^nal The actual mean 
potJEjon LL«|f may also- be different to rim origmally fciujid,. Tfai* n bc-cause 
inert h* UMdifyiElJi: cnnilirinriB aniloduCciJ --noc, cmly dUiiooc hue Ihe 
fare Olu- the a miu^ip ss nnw mound erupted in the manner Lti which 
II WUt oamuiliy be Used {resting OH the £niand or held Jlfc Lbur Imj 4 d) MTAl 
laduiEjns From lit lull neriej 

Ae extreme rn ng i * l , c . the disiance at whirfi riic feed™ bdginx to 
lose Lhe Transtmria- ugnaE and cannoL "be iLined to pick h up,, the po»i- 
noiL of the fMEY-e# aerial relative to the Eranm-iitEer may tb&w art Effect. 
HftiarNde on, for LusLiuacE, a signal may tie pieted Lipj bm lost 11 the madel 
II [LLrued throi^pJi 90 degrees. _ EquaUy N .□ sagonl picked up ■A'hea the model 
li held cwerfiead reurv ™?r be pkked up at ifie vime disteiKt: when the mndel 
is ein Lhe ground, These Rre truhe naiuraj efFEctB and will not tnEErfeiii with 
Lhe cicinTiRl operation nf the iccdvcf. ucdcai Etiey ncQiJ at a rdhdjveJy ibort 
nAgc. 

It rerniiltt IWMi ^ In cheek receiver Operallnn bqrfl fll tfion c uJnre and d»- 
twnce wish the chgbm mnn^ng Thin Lx Ln dnerfe rhflr vibraLlaiL duel not 
upset ifie reodvef relay or amiHUDT, eaurin^- chptter^ or chat rnecbaokally 
gencaTired noiae Eh Ik4 tn'crfeiLng Wtill Lhe eledmni^ trEmitl. l^us lype a 
fa^ut is all IOO ilammtin find must be cured tu prodUM a reliable model. 
rdQphiE causes are; — 


(i) Ersgjne-reecivtr eoenhirtation not suitable—i.e. ch« teedver Li 
ausLeptiblc E0> Vihr'nlinn and 11111 CUlEIQf InlEnte the vlbEaEiOD 
IevtIE generated by tha* parijnUar engine. 

IV?i«bre nireaj 

(bJ Try to JEdtice engine vibridon with differEnc prop, or diifer™t 
propel Lee pftuLlm 

Cbj Try more lleiibk mounting f*r ihe rectaver; try mourning, 
regnvef dMcf^nt way immd {*-&. «l right ao^jei w die erl-tfr 
ing pciauon]. 

50 EiLtraw engine vibfitiQn—cry (a) abeve d s a cure. 

KJB. A lleilble engjnp eiuhide lx xeLium n if cvcr s efFectivt La re¬ 
ducing vlbraEum jlLhouati dux ii HfELeLnnei Liied and elliEZIEd 
u effective. 

(lil) Improper relay ad^juiEmenE—hnld Ln prapcrriei may be u-nprtwttS 
by rcadjuiancriL {See OupDer IX). 


EVSTJUitlON AW DPHHATfWf (GENBIwlL) ^ 

he checked sceiuj if the racriver 

™^T a l Sd C S^ C * 1 mCfc ° widl iCtliat “ 

PoaiiblE vurej ! 

(a) Spark supprcxaion on relay ccmtijsj. (#ce Chapter IXj, 

(bj Suppr^ioo Qa SETUD mflCnn fa« Cbaptci IXj. 

CcJ Bonding or iniulaiicm requlnrd m EuediajiLcaJ lyikagc. 
flfl ^ip 1 l bBd1 !! •S*^ 1 to CUJrt "t tuiyLflg wiring {t* 

SjJstettjiatitTaaaiSi 

s’^ btr H ^ a 

ac » min * “j ™ «!*«• ». Th. 


RECOMMtfJum WIRE SIZES 

{Far CrsrtfaJ Wiring) 


SPECIFICATION* 


12/404 

I ut-ovn 


Wire Die. 

S.W4- elctoiv»iell^■ 

42 

41 

36 

Jfi W 
larger 

No. of Scimndi* 

Lus iJhd 

12 

12 

u 

Lei* ihaii 

14 

Suitability 

+ 

Noi 

RectHiHiL 

waf 

fierier far 
General 

h’SS. 

fee 

Eobap^, 

Jtuenr 

Circuit g 

Not 

RcCurum, 


,n5 J rk* L nnjtnher retefs to lhe n umbei 

JgJ* * Dd ^ ^ <We[U Of die individual arrand, ar 

Wili !n^ n X, wEr “ tf,t »iw i* Uiunllv cnMrued diieetlT— 

C.J. 32/-W4 meanj 12 sirandi nf .004" diaftirter wire The iwa- 

r ^ ■«««•.^ dcKgunrc wLrr dLurSer-^f' 
]2y42. mailing ll ebu>dfl of 42 fcW *. w *)*' diimet^ wi^ Br 
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TYPICAL AND SUGGESTED COLOUR CODING 


DUTY 

COLOUR 

fiiEEcfy Nc^fldvc | 

Binb 

Black 

High Tcnsiun FihMyc 

U 

Bmcff 

Rrd or Yellow 

Low Ten Dan Potilive 

Blue 

Aerifl] 

FM 

Relay Armnlufe 

While 

Rrtir fcii CdQca^t (NQ 

Bhu 

Rf-jy Frncil Ctracatc (K&) 

Gr«rt 

Afftuatra: l-eids 

Cunnrrmn 

(Qn ten.-n &atc«jrfl h umneiime Tnrv 
miner SiccEfiea} 

VFd™ ar Bt&vm 

Oran$M Df Biter 

White 

TroniiiUtf Rue Coontciioiii 

{ Gtctq 


Ilttlfi cWffUfJ ijit purely arbitrary tf 


CHAPTER IX 


Faults 51 nd “ Trouble‘Shoot big B 


C EIiTaEN type* of faulu may be ipedfic to putitidgr equipmecir—e-g, 

certafci rcveivtri map scart tu pvc inwiDiiitHii f«uftb almim u innn at 
the ha:iErr wjliaar rani to fall ptf. Othem <ut of a uyjpc gtncnl naturf a,nd 
uppEioihJe Uf (HOSt linjtfe-cfcalLtJirl radin control. eqUjprnsnl. For COtLvcnLen« 
□( r-rrcreTiL-e 1b«e are ^Uinmjj:M.‘d in [he Th’jJc 

IntprfepcncG effea* *cntrt[e4 in ttie nsodd itieir can suuaFly be eEiirjn- 
a[e.l hy bondins ar LBaLiioikg the metallic cutiiponenti concerned, n pre¬ 
viously described. .Arcmg acreas relay contacts (or attiMKN J-I- Tii-W f.) require 
rasher different Xteacennst, hnwevcr 

dw cure Li to quench tupme'3 The irfna current, either with 
fc pcimb.nal'I-Dn Crf m 47 unm rcijicor arid .OS- mf. cnpadtor gnytitj nEzroif 
Etw cmracri IB iJ ; cnt-n :n Pip «*; Of lulag j diode fat ibe .same por- 
peee, usually coupe-[ ad ocrwa the eKBptoicni ojil {Fig, *7). Thj* mp- 




r-T«3rt R.F_ InUffHencCj bd[ ia pOttEht^ mure pffrnivc Ln th* 01 A,F, 

LncwtfreuM Far risk leaaon it mu.y be paekrred whom a tu ikhw 
if concrroed. 

Note that where [he back contact u( rite r*l.=.y j s abo LLcd (&* in quick 
blip si¥kcJiin&) auppresMun Li required aero?! txrifi pairs of couE*cia p alEticr-iznJi 
Ehii on£? calk for the me of a ictond ta pacscur. 

5Lnr* D [limit H£EI as 1 in offemia □ high rCYLETiEK't ittIe wvf 

but -negligible re&i^ance in ibe criiwr, h muac be cannm«| -with Ql C right 

poLiFity to w{>rk effccrjvtly m a EUf^pior, 

An 3d Lin I iir enp bciid-C? fjnen mppmsittll » jbiarh the back e_mJ. 
4U±£r when E_ie drone is broken (largely im£min^nr*l in prr-JLLrjnj r±t 
"-pill: u-J* art at the reky LuniaCU>.. In this nisc 1 50 dim ur IDO nhm 
rcbilEQf ltMIlDMccI in purjUd aCftiW ii the OOP ei U3.im.lE? effeedvt, ai in iJctJ- 
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S2 



fiowwfvr 5>i mw 




Pbewe tg 4 duxje With the -?H=CU-3 LCpC uj'A SitpptcaiEd m thjM m*ftTlCti fup- 
preis inn npp! ied KTPMI [he relay CDU&atCS 99 EKH always MMiiary. "fhm 
ihc j-rrinarmfin of Fifi. 47 Ls aLitfoaiive lu Fig. 46 ? E^ept,, cJ cpm-ie,, tfu.t 
j; d«l nnt cnv<r [he third posddoci Of qLuck bJLp ^VnUllLLng circuit* which 
muy need se^r-Hic suppmsicHi. 

Sn||uEioi3B for suppr-easing SCTVD JllCHOffl IK ihcn^jl in Fig. 4ft. NpCe 
igpim chip if 4 diode is used the polarity must bt c*rrccL The um erf 
reiistprF. ici series (cme ip each Lead) Le EcucfalLp anrfkitui heduu nF Lht 
P>wer loss (vcifraat drop introduced). IE R.F. chokes ul used in^f-ad pf 
resiitpn, JiuwCTcr a all radiation from the motor leads cjlq be dTeedvEdy sup 
pt^sPrr.l with little 3 o& k . A suitable value For rite R.F. dstikes be. ?Q to Iff) 
mKTohenrirt. Note, however, that 








? 


«aa£*SfW jWM JT^EJW 
cLusn hfhMIHL 

wnnu« 


mcxm *k nnxov 
mm&nu* 
Ji«sapnr«rr 


flG.JO 


* Karrs.-s^gs-?,*. 
a^ttKBWSi’SffiSt£3SSs= i 

me utnr contact i^uiii wtutfi 
in gpymii the drop out ctuiem. 

drop out 
voce vena BSRin. 


Hie 


I 1 -- ■■ r ■ ■ iii UJ ■ i 3-1- 

wnwer currarff aDd vice vtz u, 
Mtwiurt bears when pulfed 

r -L , ■;■ r r- T .-“““h IIle farther the artnoiritre Li hrld 
™» P^ r the cjriirr aa will «..■ * - ^ - - ?JG aMl *J 

VrJnch ht W:U d-npp otfL; and 


ftf hishtr cmrtm ac 
■o pull in Vtty time in .hi poin, ( iVo«3r"iai tad^EffiTuLS""^ 

fS*’£SS£sE ss5 S' s' SSgsjsj 

h^l i£T?E P h d ™ p ™ *“"*»«■) *i& be too biKb. On ih= other 

AdjuitiMra, hy TBTTinc the raotitf wnir,^ g «uh[ 1 of ^rivina .t . 
Mttrfimry pult rn gnd drop out current, with «t ^utohle dS^.t 
7Tic putl in cuifEm rr.un leave sufficient mnrgin below chc aonual ten curnent 
to pftwide BaTufK-tDiry hnld tnd nlEnw fnr die fan tka* the l&tf ^ 
mn«k^ W il h fBn<{ " ]&0 WLlh “ifinft boticrkij. The drop ^T, 

must aim ^ t n, enDUf h in rK|VK ] e , ]ee*a 7 it, be flhjye [he infli 
momentary vmutioiti in bcitirvm ntrjHSL 

SFtina taEHipn further ntodifiej [he ununsT—BJi uxrtast in an-™, 
tatum ihjfling Ihe opening Knots TO higher enrreni V^ue^ aUl l ^ VhSl 

P°“btT affecrinp the differenti*!. FoUw Ft*. W *, ■ m^d 
cnethod of artihrliag se a niluble adpiisrEpEnt. ^ eteh™ 


iop purrent 


the mR iu»rii-f ^rf 


f AULTS 4 TO " TRflUltJE-fiHDfyrENG " 
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3 DJG-LE mAt?MEL RAD E D CUHTPOL 

TROUIH-&5SOOTWG CHART—RECEIVERS 
MnnuEiLcLujc-s ui a U tic Cl urn ahOuLl ttwiyi be follwrd regarding wiling 
aMlfl«Tioil.i a fettba up tuningp hatEcr? ilEd. Eli. In a fiulatfitf of on? 
fault* will be found due to (p) Jpw batt™ (il) potar ■Airing poor i^deied 
KMtDKtifflHi or pw plug and pocket wnireCCsMi. Cte nra* uiilj[btuinv 1 
efiffimon ClUBt of ffltdfj ppenOiofi [w lack of npcratlnoj La mctnrert cafinechprti 
Wiring circuit! ibould -ifwivi be ch«k*d rAprjtu^Vy befese iwitching on u 
nthcn>iac damage eq vilve a iranmeon or other component* nwy r-nuEi. 


FauJt 


Do** not work 
when switched on 

(No idling ekurenr 
shown an toctSt) 


Dot! HOI rtipnnd 
co Lr&nandtter 
{Idling ciment 
■buwn on merer 
when switched 

(H) 


Cmim 


Action 


Connection fruit 


Circuit Saule 
[component) 


Weak battonci 


Fiiilij runing 


fC Clinch actual wirina to *ee if 
i.t hbtecs with imouctLooi. 
{it} Check for broken wirei ot 
poor tddered jbdatr. 

(LU} Check basnery connections 
if raped, ally iprbig pressure in 
battery ban**). 

{Ev) Check that KWLtd1 is Working 
fmipcrly and not defective 
due to djrtj rtc. 

[v> Check iHni charting plugs 
in position [where uted)- 
B : iulry component. 

Faulty valve, Nome ii may be ■ 
laulry valve- connection due to 
vaJve: JiDvichc been displaced front 
lit bate. 


Check U'.Llluj hosiery under Lend 
wiih suitable voitmclcr—prtfe-- 
nhly after Lhe battery haa been an 
fur 2-3 minutn. 

An absulutc mini in urn, luad vnlLagc 
fnr satisfactory npera±i» is *0,8 
rime? the nominal haixft-n,' vuCr-nge 

[e.E in ibe rase of *2tl voh bat- 
cefTp 0.8 *. 22i»-18 voIej u 

measured. on load), Replace bat- 
terra* if approaching thia mini¬ 
mum load voltage figure. 

Kc-cune jgalnr iransmiEDtr {trana- 
mlrwt on) flc short diiunee and ar 
range. Do not attempt to rune 
ntir possible ArtRf* of inier- 
femee—r.g_ a an iron. abed, feoee B 


C1j£. 

In Lhe case of glmft : tunc at 
range with the model held nc 
shoulder bright. 

In dteoBBC of boats: nine at range 
with the model in the warn. 

In hncfi cases the nunmutter 
itio^iM be iwed in the normal 
operating pnsiiion [te. INod held 
w sumding m she grauntfl. 


faults aMp " TajOfm^iPioormp m 55 


t'lllll 

faiw 

Actio 


Relay BdiwtaKnt 

1 &n|rj 

TMAtnittET &o]t 

Check tbii relay ii wnrkint—e.g r 
by ?wttcbin£ receiver on and nt 
If working! readijuji to ditnit 
specifiratiun or nunu£tciiifer l i 
reconiULcndcd B pnJ3 in 1 and ‘drop 
OUL 1 If nnf v?<Hk±£& ¥ puspn 
nLection: :3[ fault in relay. 
Transmitter hiiarki mny be 
Wr-jk nr mmsmJtier faulty, OHU- 
mttEcr lerial nor conomed or 
acmdcd, or paejr pnruiKtJom 

Relay or CTCapo- 
tamt ,b ct»trerft” 
CMomr nor 
running) 

Faulty relay 

H^gEECUia 

Critical 

Faulty Elining 

TtanunitleT Afult 

LbrUidc intctfcrCDa 

Check relay adjuiuncnL 

Check tuning hi range., 

Hevtllne u ftlwre. 

Check trinanainee far coarert 

OpETBihon a C.g. frum tDOthfiT 
Cran^mlttef, 

Relay or CKipi- 
nuent “ehinerS 1 ’ 

{Mcvtor running) 

Eiicine.'peo pellet 
rwihinnduu 

Receiver niuunLizig 

Faulty ad^LiiCmEat 

Hlectncal 'noli* 1 

Qwck propeller balance or diang* 
PiopfiUcr. 

|T71 pra-vo 1 hock-resLITADt DlDunr- 
ing of-rtL-eivcr or mounc in p 
ddfdetu attitude. 

Rday adjiLitmenc nay be Equity 
or weak burtons amna poor 
'hold in." 

In^ulnle ar bond lb- 

JUpei. 

lick of range 

Fablry nd-jiwtmenn 

Critkai Cimmg 

Weak hsCEeries 

Oaaii^ of scri p 

TranifnitEcf [quit 

Chtck relay operating paint! ind 
duTnrmitiaEt Hgainar reenmmead- 
aLuitu. 5p«iBcaIly check top 
cumene he range {battETfra nut be 
Wem3i}, 

Ee » check tuning. 

Chetk rwivtt and trirvHELjner 
battens under load. 

Check cJ-.mE Aerial ctmxgc is gwtKL 

Check transmlnet operation in- 
depend mUy. 
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TROUBLE SHOOTING CHART—TRANSMITTERS 
D p^ttilstej. ilic- muree of eKc IhA ihaiild be liaised—c.GTi ld tie receiver 
drtnit, acfuaEnr rircuie nr ipuzhoiikag linkage- All dl£ fault! lilted mly be 
CBiui rd by j rec-iver (nidi asid if confoined Citl be traced tllTCMifih tie receiver 
Tmible-Sbocttna Chart, The remnining possible sources of ixoubk thm tides 
f-o common faults which may develop Ld tie escapement or Lbi^yc 

fcflUll* 

FjuJc 


Cuvifi 


Anion 


Appareniiy do Faulty adjustment* 


LNo ri*virl rig 00. 
held, struifli 
IKtti) 


CireuiT 
iMccmn return 


•Circuit fault 




Check d|2;iLiJi,t n:n:iul!Li-turc' ,, i 


W**t dpal ar 

UA of nuist 
(Lot rad mg ™ 
field strength 
meter and shoo. 
iMige) 


Knjttj fldja^tinencE. 

Aerial Faille 


icxJt (ot bin ken nr dsboinEiected 
wiring, fault in keying lead or 
twitch. 

(a) valve may be displaced hem 
it? holder, or broken, 
Cu>eonipoD«it Mure (more diffi¬ 
cult to ETDCC without apceuil- 
bed knw^'lcJgL—return tnni- 
2tUEter for ch-cck and 
if ueccsaniy}. 


stm I5C 


ituf&ce 

flf ifEuUdr 
”ckitttrtf' 


F'uiltiv 

LUidCiL 


batteriw 


Unfavourable 
opmtfog conditioas 


ive vibration 

caeeaiivE ibck 
in hnkigtH 


Escapement tnuEur 
tOQ ttfeng:—causes 

escapement to '-akip" 
under vlbra-ckm. 
Escapement moEor 
woimd wrong way 
Escapement faulty 


EtePtr rrifly not be comedy 

twed- to tru’iiminer, 

(i> Check eJise aerial u proper 
length {also that die Loading 
coil ti ineorpoHLied, where 
specified}. 

(ii) CIl-clI. tint Lien ill b ptuperly 
tarjunt-cd. (e.£_ good ccrnnfte- 
tiun □( hue). 

(id) Chock that juuiti ait not oily 
□t dirty no. tcleMnopbc WtitillL 
(J?) Check thut atrial ii FWf 
earth Lr-g Uuough faulty socket 
nw ran La lure on iocket- 

Ctiocfc hattedd underload. Load- 
voltagos should ne^er be less rhan 
0.9 timw oomijial battery voltage, 

(i) Transunircer on damp around 
with variable “ground coup- 
line 1 " 1 cdta. 

(ii) Output affected by pmeoce 
of overhead wires-, etc. 



propeller ci E&kace 

[O tirduee vzbntiub. 
itt # Free w oiuvenitni in 
Linkages. 

Replant with tninller section 
OiL-LL-r of reduce number of mrna 
supplied. 

Immediately apparent u it occun 
on winding die escapement motor., 
Fawi or decent set properly 
raked at ice. 


FAULTS AND u TROUlLi-StE«TISE " 


*7 


Fiuk 

Came 

Acdnn 

Cnatrol sin-face 
of lOTJItOf 

fdeki "qu” 

EscaperaenE mnCnr 
too Stfting^—-Jncfci 
eseapetnant 
E-scapemesit motor 
unwtnmd 

Escfjxmeni fault 

Ese-easJva fricijau 

Replace wiEfi Euwiller hciIcki 
motor or use ku tuma. 

Enough power for one mov*uuEHt 
but hue return. 

May be burr on pawl pr deteoE. 
C>heci: and id^uSE for proper 
■ietion„ 

Cheek llnka^ for Efeedom v£ 
movemenE- 

Control aurfnee of 
aetuator nick i 

"nlF 1 

Escapement mo™ 

miVEiUDd 

H-icapcmejjr momr 
too wok. 

Weak actuaEor 
baned>fa 

EiL-e-jiLve 

Expealre 

□erbdyn4nn.i% load 

Check that j[ is fcwnuxid the 
CDTTtCt way. 

May itidk '"on"' or 

InnofficLaiE us energise coil* 
Replace. 

Too roudi "'binding” for escope- 
ment ihcrfjji to move Uiikag^— 
SC Etcc up. 

Use a-=rod«™mic balance to cure. 
Kutc ; Ejtoessrve IcEoJynflml.-- 

Ltfcid je high apeeda may cqi>aUy 

W*L| [i>ck i -CODEJOl Jraitecm "on* 

by -dittoning the linkngc and 
mining bitufing. 

Cuntrnli do dDl 
□peralt 

Weak ftctuacor 
baucries 

Actuacor circuit 
fault 

Dircy cnnErLcti 

Damaged tnatn A 

MeohanJcaJ failure 

Check valEflfpr und^r load. 

IeoUeC OCEuULer qr-GUJE J^njl check 
■npmEJon Indcp^ndeiicfly. 

<ij Fosaihle wiring fauka nr 
■diS^Ooneirtinns 
■'ti) "Dr/" soLder ioiuia. 

(iLi) Aciuntor c^l fauli. 

Check and dean aa uDreni^Fy, 
Re-od|io.t otiIici preasun:. 

Con.tacf .1 mmf be pitted, burnt nr 

even welded by thing E-x«L*rvc 
ilCtuoioT voltagea {[hia u.lsn ed- 
dudejt relay contacts) 

Check for binding LuikagcK r 
broken *or mzed lii±igct h etc. 

Coniroli In cer-acc 

^Jectnal 

iuteriertoee 

Weak baEteiiea 

Supprcasidfi or booding may be 
needed, if r-ot already uacd, 

Additional loud ca seciiuct aefy- 
■tor too rnudi for hmeiy 
capacity* 
















































^NCLE-OWOTEL CONTROL SYSTEMS 
AIRCRAFT 


Control 

Selection 

Actuator 

Model Shte 

Span Motor 

Kudd-jr 

Sequent* 

Simple Stcapemeffll 

Self NcjCraloiat 

up to up to 

54' J-5 c.e. 

Rudder 

Selective 

Cbmpc-und Escapement 
Self Neutralising 

W to 1 L\r. to 

54' J-Sca 

Rudder 

Sequence 

Suup-lu Sin||lc*Ch[kntJcl 
Motor Si£rVO 

4r 4JI* Mo 1 5 c.c. 
4IT-54' 1 ‘5 to 2*5 c.c. 

Rudder 

Selective 

Compound Singta- 
Channel Motor Servo 

43'-54' IS toJ Jc.c, 

Rudder 

plui 

Bidsi™ SpaSl 

Selective 

Corn pound Escapement 
with 'Quick Blip" and 
Secondary Escapement 

■*r-W 1 -5 to 2-3 cjc. 

Rudder 

phtt 

Engiiw Sp«d 

tkkflllrt 

Compound SmaJe- 
ChAiuid Motor Servo 
and Sfccoodaty 

E&Sipeineitl 

4S'-S4 J 1 ’5 to 3 5 CA 

Rudder 

plus 

Trip' Elevator 

Sdedtn 

CnmpnuTid E^pefneul 
wtLb ‘‘Trip’ AlUoh 
oo third peflitton 

up to up to 

44' 15 c.c. 

Rudder 

pLiii 

Elevator 

Sequence 

CHOdod 

HKapcmerU* 

Nol rwommecided 

Pmportksaal 

Rudder 

DifteL* 

(pctifhlrti*niiJ> 

Proportional Motor 
type 

4fi’-54" 15 to 2-J cc. 


Must utilise 'pul* bw’ cunnevled to tnuvsmii kr 


AS 

sobgls-channel control Systems 

BOATS 


Control 

SrkclioD 

Actuator 


ft udder 

Setjuskce 

SefettJte 

itmfilB wapemenl 
Compound e^pipemeTil 

\ Suitable Tor Email, 

/ light craft only 

Rudder 

Sequence 

Selective 

Simple Motor Servo 
Special (compound) 
Motor Servo 


Rudder pi ila 

I'nypiirtlLmJl* 

Prr?pcirlliD*ia5 S?i™ 

(i) With secondary 
nctuator linked In 
Diesel or slow 
enftmc throttle 

(ii) Operadna rotary 
switch with 

e tec trie motors 

Efltflne Speed 

Shjuhioc 

Compound zculalor 

Rudder plus 

tajpiu lEop- 

Sequent 

Con: pi lurid Ittullter 

Addi 1 ioiiuJ mmwniefiE 
Nnkedfo nwhamtaljy 
operaLed switch or 
special contacts on 
actuator 


1 Must utilise ‘poise be*' connected to- transmiIr-rr 
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14 
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FuEafei. J^pan 
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IJ x 1 x J 
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HE LAY LESS, SUPER-AEQENERATI VE 
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IXItlih r r€fl 

Cfil 
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On 

IlL'i ilrJDDl 
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11V 
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cn.rt.* 

a 

,4 
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i x g7 
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ti 
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3 frv izS 

QK7 OtAC 

11 

J 

MU 

w 

4® 

tf.Vfl (klL> 
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A 

4-5V 

3 x y* ar 

4 ay DEAL 

3 
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£13.1 VO 

f- 

i 

3V 

1 gt or 

3 ^ OlAC 

11 
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m 
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1 

OV 

t 1 >UT ->r 

4-*V D€AL 

I 

5 

w 

111*3 (tflA) 
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J v y;f op 
? iv CiEAC 

n 

a 

Mi 

lit 73 fUJ.A..] 
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Z O' 3 x ur 

Mi 

H 

W 

£*.lf.* 

9 

W (Ac¥.3 

PPJ |^.i 

1 • U? iAtL | 

$ 


3 1 

m 

La-T.fr 

ft 

av 

| x UT or 

3 (DEA€ 

« 

4 

w 

EMJ4 

4 


^ UFar 

S fiv CilAe 

n 

44 

Tig 

Tll.TS 

VaJira 

+ 

i 

^ iv ^wn 
f-5V^LT| 
J-4-5* lArti 

fttjj n-|T 1 

CLTl 

IAps.J 

*4 

fHT> u 45 

|LT>*-5 

■IAtt.1-- 

4 

H 

W 


4 

l-SV 

3 x UT cr 

4-ftV DEAC 

u 

1 

H 

Cill.ifkita 

4 

4-IV 

i u L/7 


I 

410 

£7.1!?.* 
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iv 

9 n LT7 

1| 
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2» 

£fJfj* 









































73 


RECEIVERS— SINGLE CHANNEL SUPER 


ThfcM DpanEa itwiiir^ unpAminq, ft*-d 

far wnMw mitral. A\tm »pirici 


SWA 

Pencil HOU.SJM 

CAE □iiu-ibijwri, li-Wkll lickfljr Sc., ! 
Nwlh HBJIvwmad, L- |A 

FWU^IftU 

EOfrt 

11 X 1 J X a 

l-.iit'aji:- 

1 

L-ri, llirhrr 

1 ywtm M iBi liiahji 

ftadip, Our , r-,| Sf-Kl^hlU Ltd., Ninicnu 
VVcrt.i Bi-h R,]! HiHHUMVf, MpHa 

FLbIlyIcu. 

i»a 

^ * 1 

1 

OUrian O-U 

PU.SA.J 

dlL'O* tlKCr^hiu, Pan fid , Qiammr. 

Hiw Tort, U.SJL 

ftp/JplAEB 

: win» 

-1*4 

i raarilfii'i 

4 

Vaurcirr.a irn-H 

IV.S.A.5 

Mln-K ftidici, BfTI - Crwp Riyir Am,. 
OtU-uiL 4, PiltA. U S.A 

Pfkyltti 

Mini 

Ilf ■ K > 1 

|'Jll + l4hkl 

1 

RECEIVERS— SINGLE CHANNEL 

1U.5LA.E 

H^X Apd^ 

ftAlap UhI* ' 

1IH 1A X H 

1 

Cnntrnlj Ira 4 

<U3.A| 

World EncInnhK., Blua Aah Fluid, 

Cinr- r ’■-ifi. OhldL LL5.A. 

ralav Lona 

t * 1* « i 

If 

■CtlD] A 

LurVII IU.S..A.1 

C 1 1 OldLribuLnl ■ 

R.a jf enna 

n n 1| a i 

11 

C-fcml«i ^iLnA| 

Ehmlnn ni-i c- led tLhaaal (ini-, 

Hi C h WrWmb*. Bucki. 

hala-Y enna 

If “ H * If 

li 

Hill M h II 

4B-tiLnA| 

Hirrr.-jsca. H.idm IP il i-ganr F*r|dp- 
HamzijiEB 

MlfeY 

•Vrifa- 

3f “ 1* ■: U 

I 

PlKJf G-lpanl 

OflYYI Hl| Cfl,. H a Bhubdha 

Miph-. L B .T.. p ,>Thi. Ohlkl, JhHlh 

ft I ap EuH« 

zj > mu 

IE 

Salurn fLF-iJ^] 

F. A H BUHdkL lid Vm-mm=mL it., 
ME. ^Itu : c.qua. N.H . U.5.A. 

Kalagr Lana 

2 * 1* M f 

1| 

EtlvarLa -na 
•jAusaraluf 

Eil wTora Elaxcrc-n ca, 737 Prmraq Hie^- 
iVly, TM^t, lii.W . Australia 

ftaLar inn a 

ij ■ ii x t 

t 

UJti 

• la. -r -j|n* Fat o Ci> 

KpLlir ion# 

if - i| ■ if 

M 

ABC 

HlflU-pniHr 

Xi.G tfa^Fg^ki, CHdhw, Linn 

ftf 4K tanii 

j it , ■ i 

H 



RECEIVERS—SINGLE 


Puf rn rh# nafnaaicv match auparhac maliw 

b* purvlu and xniathar unlata puremaar hu tha 

C J. W75 

4fM« (U4A.I 

£. A V | lac: rcmiEB, 7377 Bavanp 
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REGENERATIVE. RE LAV LESS (DUAL OUTPUT] 

IN Jdmnn pr,>.|.J#. -q^kh BIJp- H||Hr 
nmniiic pratHifT, quaI fl-fcu*i nn ■ 
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&UPER-AEGENERATIVE. RELAY 
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3V 

1 ■■ IjT-tt 

3 fly DEA.C 
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Tfl 

lit 1 Cl Cl 
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3y 
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CHANNEL SUPERHET 
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